Google 


This  is  a  digital  copy  of  a  book  that  was  preserved  for  generations  on  library  shelves  before  it  was  carefully  scanned  by  Google  as  part  of  a  project 

to  make  the  world's  books  discoverable  online. 

It  has  survived  long  enough  for  the  copyright  to  expire  and  the  book  to  enter  the  public  domain.  A  public  domain  book  is  one  that  was  never  subject 

to  copyright  or  whose  legal  copyright  term  has  expired.  Whether  a  book  is  in  the  public  domain  may  vary  country  to  country.  Public  domain  books 

are  our  gateways  to  the  past,  representing  a  wealth  of  history,  culture  and  knowledge  that's  often  difficult  to  discover. 

Marks,  notations  and  other  maiginalia  present  in  the  original  volume  will  appear  in  this  file  -  a  reminder  of  this  book's  long  journey  from  the 

publisher  to  a  library  and  finally  to  you. 

Usage  guidelines 

Google  is  proud  to  partner  with  libraries  to  digitize  public  domain  materials  and  make  them  widely  accessible.  Public  domain  books  belong  to  the 
public  and  we  are  merely  their  custodians.  Nevertheless,  this  work  is  expensive,  so  in  order  to  keep  providing  tliis  resource,  we  liave  taken  steps  to 
prevent  abuse  by  commercial  parties,  including  placing  technical  restrictions  on  automated  querying. 
We  also  ask  that  you: 

+  Make  non-commercial  use  of  the  files  We  designed  Google  Book  Search  for  use  by  individuals,  and  we  request  that  you  use  these  files  for 
personal,  non-commercial  purposes. 

+  Refrain  fivm  automated  querying  Do  not  send  automated  queries  of  any  sort  to  Google's  system:  If  you  are  conducting  research  on  machine 
translation,  optical  character  recognition  or  other  areas  where  access  to  a  large  amount  of  text  is  helpful,  please  contact  us.  We  encourage  the 
use  of  public  domain  materials  for  these  purposes  and  may  be  able  to  help. 

+  Maintain  attributionTht  GoogXt  "watermark"  you  see  on  each  file  is  essential  for  in  forming  people  about  this  project  and  helping  them  find 
additional  materials  through  Google  Book  Search.  Please  do  not  remove  it. 

+  Keep  it  legal  Whatever  your  use,  remember  that  you  are  responsible  for  ensuring  that  what  you  are  doing  is  legal.  Do  not  assume  that  just 
because  we  believe  a  book  is  in  the  public  domain  for  users  in  the  United  States,  that  the  work  is  also  in  the  public  domain  for  users  in  other 
countries.  Whether  a  book  is  still  in  copyright  varies  from  country  to  country,  and  we  can't  offer  guidance  on  whether  any  specific  use  of 
any  specific  book  is  allowed.  Please  do  not  assume  that  a  book's  appearance  in  Google  Book  Search  means  it  can  be  used  in  any  manner 
anywhere  in  the  world.  Copyright  infringement  liabili^  can  be  quite  severe. 

About  Google  Book  Search 

Google's  mission  is  to  organize  the  world's  information  and  to  make  it  universally  accessible  and  useful.   Google  Book  Search  helps  readers 
discover  the  world's  books  while  helping  authors  and  publishers  reach  new  audiences.  You  can  search  through  the  full  text  of  this  book  on  the  web 

at|http: //books  .google  .com/I 


I 


JOURNAL 


WHITEHALL   TAED. 

PUBLISHED  UNDER  TUB  AUTHORITY  OF  THE  COUNOIli.! 

Anthon  alone  trt  rstpuislble  tor  Uie  oootents  ot  ttaeir  tobpooUto  PaporOi 


VOL   XIII. 


LONDON : 

PUBLISHED    BY    W.    MITCHELL    AND    CO., 

80,  CHABma  CROSS. 

HIAB   THE  AStttlUXTT  AKS   BOBSE   QUASI}!. 

1879. 


HARKUOJSI  4lN|>  BOSS^  PKINTKRS  Df  OKDUfABT  TO  HSR  liUXSITi 


KOYAL   UNITED    SEEVICE   INSTITUTION. 


PATHON, 

HER  MAJESTY  THE  QUEEN. 

VICE-PATRONS. 

_._E  DUKE  OF  EDINBimOH,  K.gVb.N. 

E  ARTHUR  WM.  PATRICK  ALBEBT,  K.G  ,  Eltlc  Btignfle. 


MAJOB-GEHEEAL  n 


E-WEIMAE,  C.B. 


Bma.  THe  Bight  Hon.  H.  AmUn.  M.P.,  Secw 

Clamidoii,  The  Kglit  HonTttie  Eorl  of. 

G  G.B^f  Stenary  alSiMi/otOT  Forvitpi  Aff 
GinDTlUe,  Thn  ItifM  Hou.  The  Earl,  K.G,. 

UTf  at  Gun  (Or  lbs  Colcmln. 
drdmU.  Ttar  BlKtat  Hon.  Edwud.  M.F., 

Sfcreoiry  of  fiuu  for  War. 
Argyll,  The  Duke  ct,  E.B.S.,  Becrctaij  oT  S 


C..E.C.B.,  G.C.SLB.4 


Cochraiie^  Sir  Thomu  J.,  i 
Woodfiirf,  Fleld-MsnhiU    ! 


Bigbl  Hon.  the  Eorl,  K.G..  Lord  Ubb-       Nipliir  of  : 
«1uiii.  Lord,  G.C.O.,  u.ii.o,!.,  fflc. 

RiEht  Hod.  J. 

PHE9IDENT,— OSNEBAI-  THE  RIGHT  BOS.  THE  LORD  HOTHAM. 


ut.-GrD.  Dh!  Bight  E 


Fox.  C.  B..  G«neral. 
SoiibcrpB.  P.  BiMnccr. ' 
Back.  BIT  GeoritB,  Adn 
LlDdBT,  Hon.  lamn 
OCDsnl  of  Bf  Kns 

kTotkt.  P.  J.,  Col,  tut 
PalkKk.  ElrG.,Geii, 
HuUllotl.  P.  W..  c.n.. 
Ev-SC  JobnO.D..  B 


E.MIddleK 
SjkB.'  W 


.  U.  BocB.  Aimr,  M.P^ 
if-Admir«i. 


COUNCIL,    isro— 18T1. 
jlr  John  C.  D.,  Bart.,  C.B.,  M.P.,  F.B.S.,  Bear- 
[— LiailuT,  Hon.  Jud^i,  Lii-iit..Oeticn],  tnEpcctor-Gesen] 
.B  .  UP..  F.B.S..  Bur 


BW.  J.,  B«|.,  F.B.S. 
ODhr,  C.K.F..  CdI.  Grci 


TapogTkphlcal  St 


.Odi. 


Ktrr,  BlihtHon.  Lord 

TjHr,  C.1 "-    ■ 

Legge,  Hf 


B.,  Lt,-t!o1.  ColdiOTiini  OuMi 
ouuisu,,  luivardE.,  C.B.,  Beu-AdEnlnl. 
Evait,  C.  B.,  C.B,.  LL-CdI.  B.E. 


a.s..  b™ 

Pcirumomh  Dockraid . 

1;>,  Sir  Jotia,  K.C.B,,KnJor-GiDi 

A.  C.  Capi.  late  Bof  id  Bredmoo! 
r.  E~  Bear  Admiiil,  C.B.,  F.B. 


:.,  UBUtenaol-ColoDi 

ilrW.  J..GG.B.,  Gun 

laptsin  B.N. 

Hr.  Cohmel.  late  Orel 


TORHESPONDING  MEMBERS  OF  CUUNCIL:- 
BOTAL  Min. 

la  nn  C.  J,  H.A.     EUk  J.  B..  CUilEDCiiiHrllJl.S.    MiT.    C.    1 


IL  W.  IL.  AHl-Sunmiil  Fuguhu.  BtU'ianiiti]  lUrnc  B,  C. 

>Mn>|HI.(>.  S.  Comr.  HJLSiifp  FirguTwn.  U.  II.,  Utu>.  B  K.  Unljn^ni.  n. 

gji.    Rary.  Cipl.    B.1L  Sbtf  fiai[,^Cmgt.  Kapler,  <i.  J., CmpI  B.U^.  L 

EiuQnl  riBciwniH.  llMi,  G..  Comniwln  Nkholina,  H.  f..  Csjii. 

'uokii.O.  X-CCipt.  Cm»j,  R.   O.  B.,  Conu.  HJi-  Plullmwrt  A„  Comiuedo™  H 

ntwu.  J.  a.  C-,  HC     Cipi,  SiUp  1-niic*  Ossisn                           SblpWIunl 

H-U,  Sta^  Pluelia  VnUOM.  J,  Bcu-Ailiiiim  Pike.  J  V..  Cipl 

'^--iftm.  W„  Cipi.  OibkoTif.  C,  Commwuln  PreTwt,  J.  C„  Hi 

'  °  "    " —  "".Ship  WUbow,  A.  H.,  Cooraanaer  PiimaO.J.Q., 

liaodoioacri.  J.  ti.,  Cipt.  H.11.S.  BuHtoli^h,  O.  Q,  C.B„C>pU 

KinoUnr  G«ri<]Fi>  U'  S..  Camr 

ilo  iUlt.B,.  C.B..  C«jit.  H.H.S.  SuiKn  SchomWrg.  a.  A..  C.B.,  CoL  G 

luni.  I.  A.  H.  Opt.  Manil.  O.  W.,  Lint.  Il.H.  Gtili>       Uojii  living  A  ' 

Ma.  S.  S.  L^  CipL  KHMlltnt  Bejunour.  r.  h,  e 

inl.  W.  U,  Comr.  D.  M.  fiUp  IluTcr,  J.  W.  P..  Ueat.  U.  H.  SnvrUiiMl.  F,  F.. ' 

iplMa''l«  Shlv  Bc7i><  Atfml  SoiiDi.  a  K..  Ui 

m,  fUifamtr.CatrtT.  li.U.  aHf  R>tci.J.H.  Capt.,  C.B.                        Cixichilisr 

Ike  of  Wtlllngmn  l*iU^  C- D.,  Cinnr.  Souiliir.  J- l~.  f 

loncf.  A.  P,  &..  Oipt.  H.X.  Junn.   O,   J^    Comnuidan  H.H,        M.H.  Ship  Trmfi 


r,  J.S.,CipUlnlitUf«tM«.  Wnlif.  A.  J^  Cipt.  R.A.  Dubtnr,    A.  G_  Mnjor,  a 

iiiu.U.I,G..Li.-Calll.tl.Oiti,  SIubI».P.W..»VlarB.A,I<fiig.  lUiBoyd  PuiUten 

_    niIi,W.E..CHit, UlDr-Odf.  CoUlnnn,  T.  B..  Col.  B.E.  Bglii-ruaa,Aliii.C..Di)].!B*i 

UuT,  W.U..Cj„Cal.  ZndDi.  Ibdh,  J.  McLeod.  O.C,    LIsuL-       KlniTt 

>,  Cul.,  B.E.,  Bcnffd]         '  Bron.  C.  B.,  Cipt.  laA  Bmv 

'-Mlrr,  H-  II.,  Cipl.  irA  Dr.  Odl.  Croonu.  W.,  Ifljgr  K.£.  Kln^'i 

'I><HiD(I.  C„  C*p(,  Itti  K.  I.Pr.  Unke.  J,  H.ChC>pi.R.E.  Darluut.  S.  Uijor  Z  Bnt.  «i' 

Bninli  llu7iiin,B.,>Ii4orB.G.  Bulnr.   G.  E..  Cmt.   iB 

nati!Ii.K.H.,Lt-CDl.(itliDr.Oili.  Smitti,  P-O.L,  CiptltK.  "KB  B»(l. 

■dniin,  A.  f.,  Cipi.  SUi  dr.  Gd*.  HMtUtTBiii].  ti.  C.  UcuL  B.E.  Hire.  1;  »,  Cs|il- 1  B<u. 

Untux,  G,  Cmpt.  Tib  I>T.  Gdb  Jdrh,    JfUDo,   LiEBk-C«l.  B.E.,  FwT,  U,  U.,  Lteut.  lii. 
va.  J. «.,  CipLfsd  Bl. North       fiombv  Llilii  Jnl. 

'  "~  Scnogur,  L.  B..  Cipl  t  BUL  GfU.  Ciraniiigtaiuii.  A.  F.  ~ 

HJncbingtirDok,   Vlicgnnt. 

Icn.  Strmour,  W.  F.  E,  lipul.-CuL  1  Tpo>o' 


Jl  Uglit  iDlUn 
HyTw.  H.,  r-' 


(InnUkllliog)  Dneoont 


'cirui.  U.Am  U.-CoI.  TtbHu.  Coldi.Odi.  lauiBcci- 

1011.  B..  Cipula  aita  Huiun  Trcfiiui,   Hon.  W.  S_  Ucnt-Col.  UrinLce-Caii.  2 

r.V.,C<^l(KaiIdMUt  JBut.SeM>Pw.OiU.  UaoEroft.  W.C,  U 

-*  E..  U>J«r  lIUi  Huiun  VonuncIT,  G,  H,.  IxXol.  3  Bail.  lOib  Uiel 

^nuHayD„lii|.lilitaMiu.  Suoul'iv.OdL  UicGrcsor.  H.O„ 

TtloiniiKin,  P.  6.,  C.B..  Col.  UA  MeOwipe,  E.  T.  Si,  1^  M^lor  i.I  i7Ui  Bcgl. 

Hiuma  BU(.litBo/ili  TampHKi,  W.  O., : 

eiriiiillF;,  J.  E.,  UaJor  Mb  Kia.  Whlu,  H.  ft,  Cupt.  Z  But.  Ill  Betl. 

BumoU.  H.  I),  .VF..  Uolor  Ittlb  Bofili  FuctliRnim.  O. 


Inighl.  U 

J765.B. 

miu,  ■>.,ll^B,A.  PmrvD.  C,  K.,  LlFUt.-CDi.:  Bntt.       »iitillEi. 

Vm«,  0.  H.,  Lleiu.-C<>LBJk.  aH  ibe  BuA  Brawn.  K.] 

grieklUUB,  E.,  Unt.  B.A..  Cuuroo.  W.O,.  C.II.,Csl,  I  telL  Culton,  f 

^VBMbDnw,  U  p..  Unit.  B.A.  4lb  tL'a  Own  H.  N.  B 

■DL  W.  J.E.,  Col.  ILA.  Wllun,  C.  T..  Capt.  S  Ball,  4Ita  R.*!  HuilUiE, 

wniM*.  H..  Uiial.-CDL  B.A.  O-D  2Jiull 

_l]n,J.  S..Utiii.-Cal.  B.A.  SlKia-  T.    S.,  U^or   1  fiwi.  Mb  PnUir, 

hlaiiriE'.  C.B,,C«I.  H.A,  fi.tlUen  llMt 

ir.^. „  ^    „  -.  „  ,  --non,  G.  de  O,  Umi.  In  B»ti,  Torrwi 

mmtr,  H..  Oipt.  lit.  BtiEt.  la  HdIjti 


togl^ 


i.  iL,  UalOT  z  am.  Il 


CUBBBSPOMDINa   Mekbebs — COnliHUed. 


UtbBtfU 
Rep.  ■ 


..  a.,  Cdpi 


1  Batt,    Blamiw,  C, 


E^  Utia„  S7t(i  HcgL 


-  tuili  Tiatl. 


tt  BlflB  BiiK. 


itt.25ili    l.sniprE)'.  Jooui  )LB.    Siiigsoa  HIMmn 

.K.  i!,th    BsEDb  a.,  Lt.-Cal.  na  BsR.  Toiiffe. 

GilDoJd,  J,  Q.  Cape  7tat  BCEI.  USEl. 
_^.n,*    CoL72n 

, , Beiil.          ItTjj.L.  ti.  L,.  Ml]- —,-  „.„.. 

Btlemu,  H.  W..  Usui.  31U  Regl,    niilaii,  0.  R.,  UAlor  TMh  ItCKL  Ljiyiird,  I).  V.,  Capt.  H  W,  I.llsEt. 

Soin>r,   G.  CbqrUin,  CapL  Und    SU.ns.  C.  P.,  Lieot.  Tllb  Begc  Doorir,!!,  Cipi.  and  tajqa-lnvr. 

Regt.                                             FelMea,  O.  B.,  Mojor  7aih  Hinhlri.  I,  Rep 

" 1,  K.H,,  C^il.  Uld  Beit      Hodgttin.W.O.,  Cot,  79th  Hlitlilri.  Ueaikui.  J,  Csgit.  Cerlon  RlflH 

..  HI  u  !■„.  iLki. — .      .1 I  u    i-i....  un.i.  U-...  ..I J,  S,  F.,Unil,aihKlng'» 


r,  W.  H.  dpi.  Mtta  llcgt. 

,.  Cipt.  Ncta  BsKt. 

,  -  .  K.,  Capl.  Mth  Reg!. 

TryoD.  J,,  dpi.  33tb  Rep. 


an,  j\  IL,  ilcuL  8Dib  R=Kl- 


,  HUoi 


flregKia,  J.  D.,  Ueui.  40tb  Hagt. 
Wilson,  J.,  Capl.  12nd  Hlghlanilcn 
KoKantl,  J.,  Capt-^iard  Uthllnr 

tl-Qi  next. 


Bsaibv,  Q.  8.1  Capt,  S3rd  Brgt. 

Lowe,  E.  W.  Dn  Ctt.  C<>].  Hecta  BuL. 

WHjwn,  W.  H.,^  Liaul.  Wlh^E«gi._ 


,  _.,   U«ut,.Cul.  am  Dgpot 

Ban.,  Fvkhnnt,  ItOa  of 'Mglii 

KsDonald.  A.  M.  Odl.  7U>  UapoE 
Ban.,  Wlmdiala' 

Btuarc,  W.  T.,  Cipuln  17tli  Reit. 


LieuL-CoL    Cafa,  H.  L.,  I^nr  Dtili  Baii. 
UlbRcgt,         Rem.  '  .  ,.       - 

1  liegi.  Peyioii,  K.,  Col.  Ssih  Befiu 


IwK,  jL.  C.  K„  LI..C0I,  Mtb  Regt.  MoTgas,  H,,  Pafn 

PMl,A.l.,LI«UI-Col.62iiflErgI.  Hunier,  S.  A..  C 

Bell.  C.  J.,  Ueul.  Urd  Regt,  btrig.  Fiu, 

CaMIe,  G.  P.,  Ueul.  Mlb  Begt.  BagB's,  J.  E,  V,, 

Ganla.  14.  C,  lieul.  aod  AOJUUnt  C1aj.T.S..CapM( 


[h  Regt.      Ok  j.W.,C.6, 


I 


Earlt  W.,  Uen(,.Cal,  Oren.  Sdi., 
MililBT  Seer  tary.'Cana.la 

Jonea  A.  S.,  H  £,, »»].  AOitituil 
Suit  Coll..  Saodliant 


aeli>ia.V.  K.,  Capt,  DTtli  Regt.     Thomion,  E.Z.,L[em 
■^      ■■  ■      -       -leU.UJ.C.p'  


iHlifoj.  W.  D 


Lighi  li 


r.  Q,  C  UflDi 
J.,    LleDt.-< 


HEB  UAJESTTS  INDUN  FOBCES. 
^,    J..    Lleat.-Coloael     1 

iry,  G.^V.,  «  £     Msjei  H,>I.  Bengal  StatT  af  H 

T"  Bjthe 

iman,  J.  E.,  Lieut,  II.U.  Bengal  Stall  Carpi  and 

JO,  J.  J    H.,  Ui^.-Cimiiaaoilifflt  SDih  Bengal  Oilreli 

VaUTs  loAwDT  Ukiu 

HIUTU. 


V.  N.  Lieul,-CDl,  Unal. 

1       ^ 

U.S.,  MjiorUnaltiehei] 
W.  I..,  Col,  PniiBncBod 


Msjot  H.  U.  Bengal  Anaj-, 
It,  Hadna  iilalT  Corpa.  Uajar 
AdJi,H.U.  Bomba/Sappen 


e.  H.  C,  C.B, 


Aatalay.  Lorl  Lleiit.-Col,  r 


igblT,  Cheater,  C 


Adair,  A.  V.,  Capi.  Jib  Boy.  LiniatlilrF 

'   ~n,  J.  P..  C^t,  Boj.  Weilmioiter,  UlildlHes 


jt,  and  AdJt,  Highland  Burdemn 


Parler.  C-  wTCapl.  aad  AdJuUm  iOx  Boy.  SouUi 

Dnncan,  P    Capt.  Wb«  Cork  (ArtilleTj) 

Balei>inl>c,  J„  Opt.  and  Adj.  Uoy.  SmiUi  Down 

FarbM.  Han.  W,  f„  UkJot,  Leiiritn  BIflei 

Colomb,  J.  C.  R.,  CapL  and  Adjutant.  Limerick 

Gort^'vu^anf  k™.  Col.,  Umericl  City  (ArtiUery) 

Adair,  Sir  B.  A.  StBtAo,  Ban.,  Col,  Suffolk  (ArtUlarr) 
A.U.C.  lu  the  qu»n 

Gage,  Tlie  Hon,  U,  E  U„  Ueut.-Col.  Roful  Soiaei 

CaSe,  0,  W.,  Capl.  and  Ad]!.  Waleriord  (AnlUern 

riDirer,  L.,  Capi.  IM  Roy.  Surn),  1.  Uuakeiry 

Bargiat  A.  Gipt.  tnd  Toirer  Kumlela 
Nonu.  0,  G.,  CapU  ini  WarwicK 

U  Coutenr,  J.,  Col,  Boy,  Jenej,  A,D,C,  to  tbg 

tju^n 

TEOMAUBY  CAVALBY, 

HamDton,  ,1.  G.  C.  Major  tanart.hire  Q.P. 

1.  Ban.,  Iieul,-CoL 


CoBXEMTOVDiVQ  MMMBzvi^coniinued. 


HON.   ABTILLEBT   GOMPANT. 
Field.  J.  W.  B.,  CH»t.  L  Mntkery. 

Y0LU1ITESB  G0BP8. 


ArtUUrg. 
Innef,  Alex.,  Major  Aberdeen  and  Kincardine 
Pooley,  H.,  Captain  Cheshire 
Conningbam,  H.  D.,  Major  3rd  Huita  Artilleij 
Booth-Hawoith,  B.  B.,  lieuL-Col.  East  Toiiuhire 

Engineert. 
Kain,  6.  J.,  Capt  Middlesex 
Bailey,  W.,  Capt.  and  Adjutant  2nd  Tower  Hamlets 

Bngineer  and  Railway  Volunteer  Staff  Corpi, 
Crregory,  C.  U.,  C.E^  Lieutenant-Colonel 

RiJUt 
Acland^  T.  D..  M.P.,  Ueuu-Col.  Deron 
Davidson,  D..  LieuL-CoL  Edinburgh  Citjr 


Twyford,  H.  B.,  lient-GoL  Hampshire 

Hardinge,  Viaooontt  lienL-CoL  Kent 

Hutchinson,  J.,  Lt.-Col.  8th  Lancashire 

Uall,  A.  W.,  Capt  and  Ad).  80th  Lancashire  BiOes 

SeweD,  T.  D.,  Capt  London  Bifle  Brigade 

Lombard,  O.  C.  fiC,  Capt  and  Adl.  2Ist  Middlesex 

Styan,  a!.,  Capt  22nd  (Queen's)  Westminster 

BoopeU,  C.  M.,  Capt  23rd  Inns  of  Court 

Baylis,  T.  H.,  Capt  36th  Middlesex 

Walker,  A.,  Capt.  and  AUJt.  Nonhnmberland 

Wright,  C.  J.,  Lieut-Col.  Nottingham 

Thomas,  W.  H.,  Capt  1st  Surrqr 

Dartmouth,  Earl  of,  Capt  Stafford 

BiTiere.  F.,  Captain  19th  Surrey 

BatcUff,  C,  Lient-Col.  1st  Warwickshire 


I  CONTENTS  OF  VOLUME  THE  THIRTEENTH. 


*  First  Beaerre.  By  Csptein  L  Loftus  B.  Fox,  Bi>yiil  Longford  Eiflm. , . . 
>  Kew  Eydrauliu  StEering  AppanitniB,  aa  1]ein|r  fitted  to  H.M.S. 
"  AchillES."    By  Cuptain  E.  A.  Inglefleld.  R.N..  F.H.S 

Expanding  Shot-pluj; ;  Expanding  Sponge  for  Artillery  Practice,  and  anti- 
Torpedo  Veawl.     By  LiButenimt  A.  H.  Gilmore,  S.N 

The  Diitributiou  of  our  Wur  Forces.    Bj  Captain  J.  C.  E.  Colomb,  B.M.A.. . 

Recoil  ntilixod.    By  LieideDimt-Gencnil  W.  N.  Hntrlunaan 

Elevating  Gun-plntfurm.     By  Lieiitenunt  C.  P.  Stone,  T7th  Regiment 

Refonai  in  Army  Admin ietrot ion.    By  E.  B.  de  Fonblanqne,  Esq.,  Deputy 

(Cammisaary-General  
orking  Oiuii  on  the  Broidiide,  with  sonie  obserratiom  on  the  nil-round  (Ire, 
Bombined  with  tlip  Broadside  System  of  Annaiaent.  By  Captain  Edmund 
Wilaon,  K.N 
jfectiDg  Armour-plated  9hips  for  Cooat  Defence.  By  Mr.  J.  M.  Hyde  .... 
M  Ettabtighnierit  of  County  Ifilititry  Training  Scliooln  :  a  Suggestiou  for  im- 
mrting  tha  Recruiting  System.  By  W.  Care  Thomns,  Esq.,  late  Captain 
Iflth  Middlesex  Bifle  Volunteers   

Our  ReaerTB  Forces,     By  Lieutenant-Colonel  Mulet,  Grenadier  Guards 

The  ConTeraion  of  our  Screw-lino  of  Battle  Ships  into  Armoured  Turret  Shipii. 

By  Charles  F.  Heuwood,  Esq.,  Naial  Architect 

Smith'*  Life-saving  Bed  or  Mattmss 

The  North-west  Frontier  of  India.     By  George  Campbell,  Esq,,  Bengal  Oiril 

A  Propositjon  for  ono  General  Military  School  for  the  Army.     By  Colonel  T. 

Bernard  CoUinson,  B.E 

Military  Transport.    By  Fredk.  WingHeid,  Esq.,  Deputy  Aasistant  Commis' 

Bary.Qencrol 

Storms  in  the  British  IsliLnds,  and  Telegraphio  Weather  Intelligence.     By 

Robert  n.  Scott,  Esq.,  Director  of  the  Meteorological  Office    

Summarj  of  the  Eiperiments  at  Shoobnrjneas  during  the  year  lfSG8-69,     By 

8.  J.  Mackie,  Assoc.  Inst.  O.E 

UoTeahle  Steel  Mantlet  for  the   Protection  of  Artillery  anil  Troops.    By 

Charles  B.  Eddy,  Esq,,  M.A. 

Ammunition  Supply-car  ;  Skeleton  Ammunition  Cor;  Parking  Ammuuition,^. 

By  Lieutenant-Colonel  T.  Mertin,  lat^  4th  E.O,R.  Regiment . 

Ship-raising,  oipeoially  wilh  reference  to  hia  experience  iu  ruising  tlio  Russian 

Ships  sunk  in  the  Harbour  of  Scrastopol.    By  Colonel  J.  E.  Qowen,  U.S. 

The  Martini-Henry   Rifle.    By  Coptoin  V.  D.  Majendie,  R.A.,  Aast.  Snp., 
^H   Boyal  Laboratory,  Woolwich 


•  •• 


▼m  OOHTENTS. 


The  use  of  the  CoUmiitor  for  lajing  Gttm  for  Night-firing.  Bj  ITfentonanfr' 
Colonel  D.  D»TidBon,lmto  Bombsj  Armj 886 

TheDefltraetkiaof  Wndb  byc^loiiTOMiiqMmiida.  By  TamitiwiMit  HeAagj 
Je1[?ll,B.S. 808 

The  Application  of  Photogimphj  to  Iditarj  PwpoMS.  Bj  H.  Baden  Prit« 
chaitl.  Chemical  Department^  KojtX  Anenal,  Woolwich  419 

The  Launch  of  H.1LS.  "  Northnmherlaad."  Bj  Bear^Admiral  Sir  John 
C.  Dalrymple  Haj,  Bart,  CJi.,  K.P.,  F.B.S.,  Ac 435 

Fhotomphj  applied  to  Milttarj  Sdenoe.  By  Liaatfloaiit-Oolonel  J.  BttiUia, 
H.K.  Bengal  Staff  Corpe 4« 

The  Berolring  System  of  firing  Great  Ghmi.  By  Oonunaiidflr  Beiyamia 
Sharps  B.N. 480 

The  Constitution  of  our  MiUts^Foicea,  and  IheoonditionB  of  HiHtai^Sem^ 
By  Colonel  A.  Cunningham  Bobertson,  commanding  2nd  Battalion  8th  or 
King*s  Regiment ....•••      49T 

Pn'mitire  Warfiuw.  Section  IIL  On  the  Beeemblance  of  the  Weapons  of  Sarir 
Baces,  their  Yariatioos,  Oontinni^,  and  Peftdopmentof  Form— JCetal  psriaJL 
By  Colonel  A.H.  Lane  Fox,  kteOfenadisr  Ouards 608 

Ifitrailleurs,  and  their  Place  in  the  Wars  of  the  Future.  By  Mi^  €fc.  Y. 
Fosbery,  9.C.,  H.K.  Bengpa  Staff  Corps 68A 

Sup^gestions  for  the  Land  T^nuuport  Serrioe  of  the  Anny.  By  Captain  Q.  O. 
Beazley,  83rd  Begiment fll 

Proceedings  at  a  Special  General  Meeting  held  in  tha  Thsalre  of  tha  InsHt» 
lion  on  Monday  5th  July,  1889 67^ 

For  names  of  Members  who  joined  tha  Institiition  between  lit  Jannaiy  and 
14th  June,  1889.  See  pages  22,  67, 110, 128, 180, 181,  SL7,  241,  828,  896, 
435,460. 

APPENDIX. 

Proceedings  of  the  Thirty-ninth  AnniTersary  Meeting 

Address  of  The  Bight  Honourable  Edward  Cardwell,  M.P.,  Secretary  of  Str 
for  War 

Statemoiit  of  Changes  amongst  the  members  

Tabular  Analysis •• 

Donations 

Names  of  Members  irho  joined  the  Institution  between  the  14Ch  June 
Slst  December,  1869  

Additions  to  the  Library  :— 

Books  presented  ....• 

Books  purchased 

Maps,  plans^  charts,  Ac.  ...•• •••• 

Additions  to  the  Museum  • « •  • . . 

Alphabetical  List  of  Members,  oorrooted  to  1st  January,  1870 : — 

Annual  Subscribers 

Life  Members 

Honorary  and  Corresponding  Members    t  •  •  •  t  • . . . 


OUR  FIRST  RESERVE. 

By  Captain  L.  Loftcs  B.  Fox,  Royal  Longfoi-d  Rifles.* 

I  3'C'i^K  having'  loDg:  been  kept  out  in  the  cold,  there  seems  at  iast  some 
I  brosDect  of  the  Militia  being  admitted  to  tlie  sanshine  of  national  favour, 
Wfor  tne  queatioo  of  Military  Reserves  haa  come  to  the  front,  and  the 
tnost  competent  authoritiea  are  agreed,  not  only  that  an  Army  of 
-Eeserve  ia  requisite,  but  that  the  Mihtia  is  the  source  from  which  it  i» 
f  to  be  obtained,  and  as  a  lliiitiaman  I  hope  that  I  shall  not  be  coneidered 
^{iresnmptuoUB  if  I  offer  a  ftw  remarks  on  the  present  organization  of 
■.the  Militia,    and    its    adaptability    for  the  purposea    of   an    efficient 

It  may  be  as  well,  in  the  firat  place,  to  inquire  why  it  ia  we  require  a 
Jteserve,  and  to  define  the  terms  "  Reserve  "  and  "  Militia." 

There  is  very  high  authority  for  stating  that  we  require  a  Reserve, 
•  because  oil  a  sudden  caU,  any  of  the  great  continental  nations  can 
mnster  their  hundreds  of  thousands  in  the  field,  while  "perhaps  we 
"  might  assemble  in  the  United  Kingdom  some  40,000,  or  at  most 
"  50,000,  effective  men  of  all  arms  of  our  regular  forces  "  {vide  Report  oE 
I  Oommissioners  on  Military  Recruiting) ;  because  "  it  has  become 
*'  absolutely  necessary  to  place  ourselves  less  at  the  mercy  of  events 
"  thau  we  appear  to  be  at  the  present  moment "  (the  Timet) ;  because 
ixperieDce  has  warned  us  "  that  in  futui-o  wars  will  be  so  sudden,  bo 
"  sharp,  and  so  short,  that  there  will  be  no  time  for  preparation " 
feGeueral  Peel's  speech,  Nov.  9th,  186G);  and  because  "the  history  of 
"'  the  recent  war  in  Germany  has  taught  us  that  whatever  combatant 
"  force  is  maintained,  the  complete  equipment  and  machinery  for  a 
?  much  larger  one  must  be  prepared  and  kept  at  all  times  ready  for 
"  immediate  use  "  {Edinlmrgn  Review). 
As  I  understand  the  word  "  Reaerve,"  it  means,  an  inexpensive 
aliary  force,  capable  of  rendering  immediate  assistance  to  the  regular 
IKorcos  in  caaes  of  sudden  emergency — in  fact  that,  like  a  fire  brigade,  it 
Sfin  turn  out  at  a  moment's  notice. 

The  Militia  may  be  shortly  described, as  a  force  called  out  each  year 
for  27  days'  military  training,  and  commanded  by  officers  appomted  by 
"■he  Lords  Lieutenant  of  counties. 
ThiB  force  has  been  styled  by  the  highest  mihtary  authority  "  Our 


■  This  psper  was  gobmitted  to  I3ie  Council  in  June  li»t,  but  it 
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first  Reserve,"  and  concisely  defined  by  the  Time,^  newBpapor  as  *'  a 
''  dormant  element  of  national  strength,  available  at  an  hour's  uotice, 
"  and  yet  not  trenching  to  any  serious  extent  uj)Oii  the  resources  of 
^-  the  Treasury  or  the  industry'  of  the  population."  This  is  the  official 
and  traditional,  and  what  may  be  termed  the  public-dinner-tbeory 
res^x^'tin^  our  Militia  ever  since  its  first  establishment  iu  the  days  oif 
Charles  II.,  and  if  it  were  but  true,  would  define  a  force  whose  value 
could  not  be  too  highly  estimated,  and  whose  reformation  would  be  a 
work  of  sufKjrcrogation.  But,  unfortunately,  it  is  not  so  highly  estimated 
by  the  nation,  and,  to  tell  the  plain  trutli,  is  rt»garded  by  niauy  of 
those  wh(j  tliiuk  about  it  at  all  as  a  mouldy  and  uiuaeaning  relic  of  the 
past,  and  by  not  a  few  as  an  unim'tigated  nuisance.  It  is  not  saying  too 
mu(.*h  to  affirm  that  it  absolutely  counts  for  nothing  with  military  men, 
and  of  those  connected  with  it,  from  the  jSIinister  of  War  to  the  lowest 
drummer  boy,  there  is  not  one  who  can  really  believe  that  it  is  an 
"  element  of  national  strength  available  at  an  hour's  notice."  Theiie  is 
not  a  man  in  tlie  commmiity  who  regards  it  with  pride  or  security'.  The 
reg:ular  Army  look  upon  it  with  undisguised  contempt,  the  CLvillaos 
who  are  not  brought  into  contact  with  it  regard  it  with  derision,  the 
civilians  who  are,  with  aversion,  for  in  too  manj'^  cases  it  symbolises  to 
the  inhabitants  of  those  districts  in  which  the  annual  musters  are  held 
all  that  is  debauched,  lawless,  and  degraded. 

Without  at  all  admitting  that  the  Militia  merits  such  general  scorn 
and  swijcping  censure,  I  fear  that  public  opinion  is  in  the  main,  correct 
as  to  its  utility. 

I  will  endeavour  to    show  that   .such   is    the   case,    and  that  the 
shortcomings  of  the  Militia  are  not  attributable  to  hick  of  zeal  on  the 
part  of  its  nieinlx^rs,  whose  hands  are  tied  behind  their  backs,  ar 
who  are  perfectly  helpless  in  the  matter,  but  to  the  persistent  disrega 
on  tlic  f»art  of  the  nation,  of  those  indi8})ensable  conditions,  ali*eac 
qnoti'd  from  the  TimeSy  without  which  an  efficient  force  is  an  imposF 
bilitv. 

These  conditions  are,  Ist,  that  the  forcxj  be  dormant ;  2ndly,  chf 
and,  ;5nlly,  available  at  a  moment's  notice.     If  it  bo  not  the  first 
second,  it  is  nothing  less  than  a  standing  Army.     If  it  be  not  the  tl 
the  country  in  the  hour  of  need  will  derive  but  little  benefit  froD 
antecedent  cheapness  and  immobility,  and  it   follows  that  if  ai 
these  essential   conditions  be  wanting   there  can  Ix*  no  efficien 
serve,    and  it   api>ears  to  me  that   it  is  because  the  third   and 
essential,   Ix^cause  the  vital  condition,   has  been  neglected  fron 
days   (»i    Charles    II.  to  the  present  timi*,  that  our   Militia  has 
thronp:h  all  thcjse  200  years,  a  bye-word  and  a  reproach  amoi 
])eopU',   inst<\a<l   of   being  a  source   of   national    pride,  and  a 
tower  of  national  defence. 

What  ari'  the  prhiciples  on  which  the  Militia  was  orgaiiized  ■• 
still  iiiairitained,   but  those  of  Femlal  ages  and  of   patriarcha 
loii'i"  I'li'M*  to  the  Feudal  ages,  when  nations  were  enumerate* 
ma'iy  Imiidred  thousand  fighting  men,  besi(h»s  women  and  chi 
when  eveiy  able-bodied  man  was  both  soldier  ami  civilian,  i 
nomad  shepherd  of  yesterday  was  the  Cai)taiu  of  the  Host  of  t 
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o  better  system  was  obtainable  or  poBEible  for  those  primitive  times, 
id  it  was  equally  well  adapted  to  llie  Feudal  ages,  when  every  inch 
f  land  was  held  by  military  tenure,  when  evpiy  man's  hand  was  against 
lUB  neigbbour,  and  when  it  behoved  him  who  cared  to  live,  lb  know 
how  to  light.     Unquestionably  the  artisans  and  clod-hoppers  of  those 
Toagb  times  were  as  skilful,  perhaps  more  so,  in  the  use  of  the  sword 
and  Bpear  as  of  the  shuttle  and  the  hoe.     But  when  the  Feudal  eyatein 
mouldered  away,  and  was  superseded  by  that  of  standing  Armies — 
when  the  man  of  peaceful  pursuits  did  iiis  fighting  by  deputy  instead 
oi  with  his  own  right  hand,  there  was  then  no  longer  any  necessity  that 
he  should  be  skilled  in  the  ase  of  arms,  and  he  speedily  became  slack 
in  military  matters,  and  ultimately  lost  all  knowledge  of  them.    It  could 
not  have  been  otherwise.     A  man  cannot  be  a  soldier  any  more  than  he 
can  be  atiything  else  by  iutiiitiou,  and  when  soldiering  was  no  longer 
oomptdsory  or  generally  necessary,  it  was  not  to  be  expected  that  the 
agriculturist  or  artisan  would  voluntarily  take  to  it  as  a  profession. 
Thus  the  third  and  most  vital  essential  of  the  old  system,  namely,  that 
every  citizen  was  available  at  a  moment's  notice,  died  out.    But  the 
fact  was  ignored  at  the  time,  as  it  is  now,  and  the  skeleton  of  the 
feudal  eystem  was  preserved,  under  the  name  of  Militia,  though  the 
vital  spark  was  extinct.     Cheapness  and  the  dormant  condition  were 
easily  maintained,  and  efficiency  was  expected  to  follow  as  a  neces- 
1  «ary  consequence.    But  lliat  it  did  not  do  so,  even  in  a  generation  who 
■  Qould  remember  Naseby,  and  had  taken  a  part  in  the  Battle  of  Sedge- 
■flUKtr,  is  apparent  from  the  literature  of  the  period.    Drydeu's  Militia- 
's pretty  much  the  same  as  Punch's  in  our  own  day — 

"  Bkw  in  Celds  the  rude  Militin  Ewarms, 
MoutliB  witliout  lianda  mainUined  stTMt  eipoasei 
In  peava  a  uhurge,  in  n-iir  a,  veak  defence, 
Stout  for  »  month,  thej  msrch  n  blustering  band, 
And  erer,  but  in  tima  of  need,  at  liand-" 

'ery  different  were  the  terms  in  which  Shakespeare  spoke  of  the  raw 
(vies  of  the  l.'ith  century.  Tliey  are,  indeed,  covered  with  ridicule, 
tot  not  on  the  score  of  inefficiency.  Tbey  are  "slaves  as  ragged  as 
"  Lazarus  in  the  painterl  cloth,'  "  discarded,  unjust  serving-men, 
"  women's  triors,  revolt^  tapsters,"  Ac,  but  they  are  not  "  mouths 
without  hands,"  even  the  country  bumpkin  Wart,  "  the  little  lean  old 
"  chapped  bald"  Mihtiaman  is  a  pmlicient  in  the  Manual  of  the  day  and 
"maoages  me  his  caliver  exceeding  well,"  and  Falstaff,  though  he 
wontd  not  march  through  Coventry  with  his  raw  recruits,  did  not 
Itate  to  lead  th«m,  without  a  day's  training,  to  the  front  of  the 
tttle,  where  if  being  "peppered"  almost  to  a  man,  is  any  test  of  stout 
hting,  they  fought  as  well  as  the  best.  Shakespeare's  Militiaman 
ts  available  at  a  moment's  notice,  and  Bryden's  was  not,  because  the 
i'eudal  age  necessitated  every  man  in  the  community  being  expert  in 
Arms,  and  the  etandiiig-army-age  did  not  necessitate  individual 
~  iency,  inasmuch  as  the  battles  of  the  country  were  to  be  then  fought 
by  the  nation  at  large,  but  by  the  professional  solder,  especially 
ined  aud  paid  for  thst  purpo.'jc. 
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To  be  available  at  a  moment's  notice  is,  and  a1way8  has  been,  the 
main  spring,  the  very  life,  of  every  military  organization,  active  or  dor- 
mant ;  but  this  vit'il  principle  is  not  intuitive.  It  must  be  infused  into 
the  system,  and  be  carefully  cherished  tiiere,  or  it  ^vill  languish  and 
die,  and  the  system  witii  it.  An  untaught  country''  lout  cauuot  fight 
on  equal  terms  with  a  trained  soldier,  nor  can  hu  obtain  those  equal 
terms  by  being  hustled  about  in  a  drill  field  for  27  days  in  a  year.  There 
is  no  royal  road  to  a  knowledge  of  soldiering  any  more  than  there  is 
to  anything  else,  and  yet  from  the  days  of  Charles  II.  to  the  present, 
England  has  been  saying  to  her  first  Reserves^  *•  I  have  made  you 
"cheap,  I  have  made  you  dormant,  make  yourselves  efficient,"  and  pre- 
supjjosing  the  i)Ossibility  oi  doing  tiiis,  has  wrapped  herself  up  in.  the 
delusion,  that  she  possesses  in  the  Militia  an  element  of  national 
strength  available  at  a  moment's  notice. 

On  that  point  I  take  issue,  and  I  venture  to  assert  that  our  Militia, 
or  any  >rilitia  so  constituted,  is  not,  or  ever  has  lK?en,  or  ever  could  be, 
f/u/i  Militia,  an  element  of  national  strength,  or  an  efficient  Reserve  for 
an  unforc'Kften  emergency. 

It  iiuiV  indeed  be  urged,  that  the  Militia  did  yeoman  6er\ncc  in  the 
wars  of  the  first  Xapole^iTi,  by  releasing  the  regular  forces  from  home 
duty,  and  fin-nishing  them  from  tinie  to  time  with  recruits  fairly  dis- 
ciplined.    Nor  can  it  be  dr'nied  that  in  these  resiKicts  it  was  of  some 
us**,  but  a  force  that  had  been  embodied  for  nuarly  a  (piarter  of  a 
century  was  virtually  more  a  standing  Army  than  a  ^Militia,  though 
to  tlj«.-  last,  froni  the  inli^-rr'ut  di'fects  oi  its  system,  ever  an  unreliable 
i'frrt'.     And  tiie  rpiestion  is  not  whether  during  that  protracted  |>eriod 
it  hfcmiu'  scrvircabic  to  a  rortain  extent,   but  whether  it  was  when 
fir-t  <iijb';«li(Ml,  or  for  long  after,  an  efficient  reserve  able  to  cope  wi*' 
ail  enHM-;r^"ijcy  at  a  monirnt's  notice*.     In  those  days,  that  word  eme 
;r»friry  had  a  viry  different  signifi(\'itiori  frnni  wliat  it  bears  in  our  time 
War  loniiK.'d  Ir.iig  in  the  distance;  before  bursting  over  a  countiy,  a^ 
tlifij  dra;r;r<*d  it-*  slow  Icn^rth  along  for  years  without  any  decii? 
results.     There  was  ample  no(ic<»,  and  ample  time  and  opportunity 
working  up  raw  materials,  but  as  far  as  I  know,  no  one  ever  drea 
of  bringin^r  tin?  Militia  to  tlur  front,  or  placing  it  in  any  post  of  dan, 
excc[)t  in  the  cas(t  of  tlM*  Trench  invasion  of  Ireland,  when  the  ref 
were,  to  say  the  least,  not  enrouraging;  and!  doubt  if  there  are  i 
Militia  regiments  who  took  part  in  that  campaign,  who  would  cr 
emblazon  on  their  cohjurs  tlu^  actir)ns  in  which  they  were  engage* 
<lo  I  know  any  portion  <»f  the  United  Kingdom  in  which  the  Milil 
held  in  sucli  contcjnjpt  as  in  that  part  of  it  where  for  the  first  anf 
tinir;  it  took  the  fiehl  against  a  foe.     Even  at  their  best,  the  natir 
no  faith  in  its  constitutional  defcndiTs,  thev  were  still  a  bve-w 
reproach,  a  reed  on  whicli  the  country  refused  to  loan,  and  aft 
p(?ace  of  1815,  tlujy  wer«'  suffered!  to  melt  away  without  lamei^ 
total  nothingness  and  oblivion. 

Xor  when  exhumed,  during  the  Crimean  war,  was  their  organize 
any  way  improved.     At  liie  time  of  tlieir  embodiment  and  f 
after,  they  were  notoriously  a  rabble  and  nothing  more  ;  and 
two  years  of  constant  training  and  discipline,  some  few   re^ 
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Pamongut  tliem  vied  in  some  degree  in  efficioucy  with  the  line,  it  was 
I  owing  to  their  voluntarily  availing  themselves  of  the  opportuuitiee 
I  afforded  by  siich  a  protracted  embodiment ;  the  great  majority,  however, 
who  to  the  last  failed  to  approach  to  Buch,  or  in  many  instances  to  any 
measare  of  proficiency,  are  a  strong  proof  how  little  the  authoritiea 
reg|arded  them  in  the  light  of  a  frst  reserve,  or  tliought  it  worth  their 
while  to  take  any  proper  steps  to  make  them  so. 
L       I  freely  acknowledge  that  much  has  been  done  since  then  to  put  the 
I 'Militia  on  a  better  footing.     Previous  to  the  Crimean  war  it  was  a 
r  perfect  myth.     The  Adjutants,  who  had  nothing  earthly  to  do  but  draw 
'  their  pay,  were  all  that  remained  (in  memoriara)  of  the  great  constitu- 
tional force.    Since  then,  annual  trainings  and  inspections  have  been 
revived,   efficient  staffs  constituted,  recruiting  admirably  organized, 
dotbing,  arms,  drill,  discipline,  interior  economy,  personal  comfort  of 
■tie  men  carefully  attended  to,  a  special  department  created  with  a  dis- 
tingoished  General  Officer  at  its  head  to  supervise  and  control  the  force, 
and  yet,  if  an  emergency  arose  to-morrow,  where  is  the  Militia  regi- 
ment in  the  United  Kingdom  available  to  grapple  with  it  T    Is  there  a 
General  in  the  Service  who  would  venture  into  action  with  the  flower 
of  our  Militia  as  it  now  is,  against  the  worst  disciplined  regnlar  Army 
in  existence,  European  or  Oriental  t    Improvement  has  just  stopped 
short  of  practical  utility,  every  step  has  been  in  the  right  direction,  but 
none  have  gone  far  enough.    The  organization  has  become  more  perfect 
every  year,  and  yet  has  stopped  short  of  effieieucy,  and  all  that  has  been 
done  is  fruitless,  because  no  opportunities  are  afforded  us  of  availing 
,  ourselves  of  this  admirable  organization. 

It  must  be  borne  in  mind  tliat  the  Mihtianian,  except  he  lie  taught 
Kby  authority,  has  neither  inducement,  nor  means,  nor  capability,  of 
lAachiiig  himself.  When  his  training  is  over,  he  lays  aside  his  rific 
md  his  uniform,  and  is  not  permitted  to  use  cither  one  or  the.  other 
hoitil  called  up  for  training  again.  Nor  is  he  the  stuff  out  of  which 
(Volunteers  are  or  conld  be  made ;  a  man  who  of  his  own  accord  hires 
Mmsetf  out  for  one  shilling  and  two  pence  per  diem,  cannot  afford  him- 
(elf  the  luxury  of  amateur  soldiering,  and  yet  notwithstanding  the  patent 
'ict  that  he  is  of  himself  perfectly  helpless,  and  also  the  experience 
f  200  years,  a  great  blot  remains  mitouched,  and  the  Militiaman  is 
hill  espected  to  leam  the  whole  duty  of  a  soldier  in  twenty-seven  days. 
Recruit  and  company  drill,  battalion  and  brigade  exercises,  some 
Cnowledge  of  musketry,  experience  of  the  interior  economy  of  a  regi- 
&ent,  i^mt  de  corpg,  and  habits  of  discipline  are  all  essentials  for  tiie 
ftoldier,  they  cannot  be  dispensed  with,  and  they  cannot  be  acquired  in 
■"  renty-aeven  days.  Something  may  be  done  as  to  drill.  As  a  Musketry 
iBtrnctor,  I  can  safely  say  that  next  to  nothing  can  be  done  with 
iQskctry,  and  tliat  under  the  most  favourable  circumstances  it  would 
take  five  years  to  put  a  ten  company  regiment  once,  and  imperfectly, 
through  the  course.  As  to  habits  of  discipline,  without  which  a 
soldier  on  active  service  is  worse  than  useless,  how  can  they  leaven 
the  whole  man  as  they  ought  in  twenty-spveu  days,  or  at  all  when,  as " 
,  is  ton  often  the  case,  a  Militia  regiment  is  billeted  during  it^s  training 
a  the  public-houses  of  a  country  town  T     I  trust  I  may  not  be  con- 
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Bidered  presumptuous  if  I  say  that  I  cannot  see  how  the  Govemznent 
scheme  of  an  Army  of  Reserve,  as  far  as  it  has  been  developed,  is 
calculated  to  meet  matters.      The  Militia  are  to  be  recruited  up  to 
their  full  number,  but  how  will  tiiat  increase  indivichial  efficiency? 
100  sheep  are  as  helpless  as  50  aj^inst  the  wolf.      Thirty  thousaQd 
men  (about    whom    I    have   a  word   to  say   presently),  are   to  be 
picked  out  from  the  rest,  and,  in  some  way  not  specified,  to  be  made 
more  efficient  than  their  fellows,  but  bearing"  in  mind  the  modem  ac- 
ceptation of  the  word  "  emergency,"  how  docs  this  secure  the  efficiency 
of  the  remaining  90,(K)0  men  who  are  debarred  from  similar  advantages. 
The  control  and  organization  of  the  MiUtia  have  indeed  been  handed 
over  to  a  distinguished  General  Officer,  but  much  on  the  same  terms 
as  the  making  of  bricks  was  entrusted  by  the  Egyptian  taskmasters 
to  the  Israelites  of  old.     The  task  is  that  130,000  rough  clods  are  to 
be  worked  up  into  efficient  fighting  men  in  twenty- seven  days ;  a  task* 
which  we  have  been  for  200  years  endeavouring  to  accr)mpli8h,  which 
we  have  hitherto  totally  failed  to  accomplish,  and  which  no  nation  in 
the  world  in  any  age  has  ever  accomplished ;  yet  this  is  the  task 
require<i  of  the  New  Reserve  Department.     We  must  clearly  under- 
stand that  this  is  the  task  and  no  other.     In  these  days  when  wars 
burst  like  a  thunderstorm  without  warning  over  our  heads,  and  arp 
matters  of  but  a  week  or  two,  and  in  a  country  which  could  bare' 
oppose  40,000  regular  troops  to  an  invading  Army,  a  Reserve  Fc 
must  be  something  more  than  a  nursery  for  the  line,  or  the  gi 
merely  of  future  organization ;  it  must  be  a  good  thing  and  not  mer 
the  promise  of  good  things  to  come,  a  present  and  not  a  prospec* 
help  in  time  of  trouble :  in  a  word  it  must  at  all  times  be  a  Ser* 
cai)al)le  of  independent,  though  subordinate  action,  able  at  a  moor 
notice  to  defend  garrison  towns,  as  well  as  occupy  them  ;    to  ba 
the  Regular  Army  in  the  fii.'ld,  as  well  as  feed  them  with  recnr 
a  RestMve  cannot  do  this  it  is  but  an  imposture  and  a  make-' 
and  would  prove  as  worthless  for  defence  in  the  hour  of  need,  r 
the  men  in  armour  of  a  Lord  Mayor's  show. 

This  is  but  the  simple  truth,  and  j'ct  the  nation  will  not 
truth  in  the  face,  but  fxirsists  in  demanding  bricks  while  it 
straw.     In  fact  the  Militia  question  has  never  Ixjen  fairly  d' 
yet,  it  has  never  l)een  discussed  on  its  merits  or  probed  to  th 
it  is  the  political  red-hot  poker  which  statesman  after  state 
gTasi}ed  only  to  drop  again. 

Whenever  the  Militia  question  crops  up  in  Parliament  or 
it  is  jumped  upon,  stifled,  and  buried  out  of  sight  as  speed 
sible.     No  one  dares  to  grapple  with  it,  to  strip  it  of  its  thee 
traditional  trappings,  and  expose  it  jis  the  arrant  cheat,  the 
sham,  the   poor  helpless,  lifeless  scarecrow  that  it  really 
vidually  wo  know  this  to  be  the  case,  and  very  freely  ack 
to  one  another  in  our  individual  capacities,  but  as  a  natif 
the  fact,  l3ecaus(»  if  acknowledged   it  would  present  itse 
ugly  fact,  which  could  only  be  got  rid  of  by  decisive 
which  we  are  not  inclined,  in  other  words  by  opening  our 
to  the  Militia, 
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This  ia  the  great  lion  m  the  path. 

No  statesman  lias  been  ftble  to  bring  forward  a  comprehensive 

Bcheme  of  Militia  organization  ;  he  has  been  obliged  to  epeak  evasively 

and  mistily,  aud  with  bated  breath  to  veil  the  whole  truth,  to  propoBB 

measures  which   are  totally  inadequate  and  admittedly   makeshifts, 

because  he  knowa  that  the  nation  has  no  faith  ia  the  Militia,  and 

will  not  submit  to  costly  experiments  on  its  aecoimt.     In  this  country 

everything  ia  a  matter  of  fmih  and  mosey.    Where  there  is  faith,  there 

money  will  be  poured  forth  like  water ;   where  there  is  no  failh,  the 

piirae  HtriugH  will  not  bo  relaxed,  let   tbe  charmer  charm  never   so 

wisely.     We  believe  in  blue  booKs  and  naval  experimentB,  and,  though 

warned  by  experience  that  both  might  prove  valueless,  would  eell  the 

sliirts  otT  our  backs  to  indulge  in  either  one  or  the  other.     The  MilitiSi, 

though  we  affect  to  regard  it  as  the  great  constitutional  force  of  the 

country,  we  do  not  believe  in,  and  refuse  to  dole  out  more  than  a 

beggar's  alms  for  its  maintenance.     And  the  instructions  to  those  who 

'  aiDister  or  would  reform  its  system,  appear  to  be  virtnally  the  Bame 

thoHQ  which  Lord  Hotham  asserts  were  given  to  the  Royal  Com- 

lisaion  on  Recruiting — "  Mind  you  don't  recommend  anything  which 

will  entail  an  increase  of  expenditure."     We  cling  to  the  shadow,  but 

3 'act  the  substance,  and  the  result  of  all  the  commissions,   and 
lemes,  and  legislation,  of  late  years,  has  been  that  though  there 
Jhos  been  much  tinkering,  life  haa  not  been  infused  into  the  Militia, 
Ik  corftse  has  been  galvanized,  tite  outside  of  a  cup  and  platter  cleansed, 
sepulchre  whitened,  and  that  is  all. 

It  is  really  time  that  there  shonld  be  an  end  of  all  this.     If  we  have 

|ao  faith  ill  our  Militia  let  us  say  bo  openly,  and  throw  it  overboard  at 

ce,  and,  if  possible,  obtain  our  reserve  from  some  other  source.     But 

wo  are  determined  to  mould  the  Militia  into  an  efii<.'ient  reserve,  let 

manfully  look  its  deficiencies  in  the  face  and  seriously  address  our- 

flvea  to  remedy  them  if  we  can,  aud  above  all,  let  us  give  it  fair  play. 

n't  let  US  play  fast  and  loose  with  it,  or  set  it  a  task  to  do  and  then 

its  hands  beliind  it,  but  deal  with  it  on  its  merits,  and  ondeavonr 

bonestly  to  make  it  an  element  of  national  strength  available  at  a 

momenta  notice. 

When  we  reflect  that  ISG.OOO  men  of  the  Line  (to  speak  of  the  effec- 
tive servicea  only)  cost  upwards  of  £10,000,000  aunually,  and  134,000 
ai  of  the  Militia  cost  not  quite  £1,100,000 — that  the  men  of  the  Line 
ill  36fl  days  in  the  year  aud  the  men  of  tbe  Militia  27 — that  the  men 
if  the  Line  acquire  esprit  de  corps  and  habits  of  discipline  by  conntant 
npervision  and  association  in  well-ordered  barracks,  while  the  men  of 
the  Militia,  billeted  through  the  sluitis  and  public-houses  of  country 
towns,  run  riot  uncontrolled — that  tbe  men  of  the  Line  are  ofiicered  by 
professionally  trained  soldiers  appointed  by  a  soldier,  and  the  men  of 
tJie  Militia  by  untrained  civilians  appointed  by  civilians — and  further 
lect  that  this  organization  of  the  Line  is  essential  to  its  efficiency,  it 
II  Dot  be  difficult  to  place  our  finger  on  some  of  the  principal  blots 
the  Militia  system. 

But  if  these  points  of  comparison  between  the  Liuo  and  the  Militia 
iw  some  of  the  sources  of  the   latter's  weakness,  tiiey   appear  to 
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me  to  indicate  also  the  sources  from  which  it  is  to  obtain  increased 
vigour  and  vitality.  I  will  take  these  points  seriatim.  The  first  two, 
inad<.'(|uate  estimates  and  inadequate  training,  are  inseparable,  and 
must  hi*  c(jn.sidered  together.  But  here  the  tax-payer  and  the  political 
economist  stop  the  way.  The  tax-payer  will  not  submit  to  a  material 
increase  in  the  military  estimates,  and  the  political  coonomist  will 
object  to  the  ])rolonged  withdrawal  of  130,000  men  from  the  labour 
market.  I  will  endeavour  to  show  that  neither  the  estimates  nor  the 
labour  market  need  be  affected  to  any  excessive  degree.  If  the 
cxporienco  of  all  times  proves  conclusively,  as  I  think  it  does,  that 
a  knowledge  of  soldiering  cannot  be  intuitive,  recent  events  have,  on 
the  other  hand,  clearly  shown  that  a  man  can  be  rendered  efficient  for 
active  senncc  in  far  less  time  than  was  thought  to  be  possible  even  a 
few  years  ago.  As  Lord  Ilartington  remarked  in  his  speech  on 
General  Peel's  scheme  for  organizing  a  Reserve,  "  If  the  German  war 
"  proves  anything,  it  is,  I  think,  the  fact,  that  in  the  Prussian  campaign 
"  in  Bohemia,  it  was  clearly  shown  that  an  efficient  infantry  soldier 
"  might  Ik?  obtained  by  an  amount  of  drill  not  exceeding  three 
**  years — indeed,  a  great  part  of  the  Prussian  Army  was  composed  of 
"  men  who  had  only  served  one  year." 

Nor  must  it  be  forgotten  that  the  Landwehr  of  the  first  call,  wi*' 
less  service  still,  and  who  are  essentially  a  Militia  Reserve  force,  b 
a  conspicuous  part  in  the  campaign,  and  contributed  largely  to 
success  of  the  Prussian  amas ;  and  I  think  that  most  military 
who  have  been  connected  with  the  Militia,  or  have  been  in  the  I 
of  insi)ecting  them  at  their  annual  trainings,  will  bo  of  opinion,  tt 
is  amazing  what  an  amount  of  drill  and  general  knowledge  of  sc 
ing  can  bo  picked  up  by  a  man  even  in  27  days — picked  up 
alas !  only  dropped  again,  for  27  days  are  not  sufficient  to  give 
time  to  absorb  and  retain  the  knowledge  and  habits  he  has  s 
The   real  problem  is,  how  to   give   the    Militiaman  a  leav 
soldiering  that  will  make  him  serviceable  on  an  emergenc 
s(Tiously   trenching  on  the  resources  of  tlio  country.     Thii 
Prussia  has  solved,  and  the  other  nations  of  the  continent  ai 
for  themselves,  and  while  to  graft   the  feudal  and  coercive 
of  the  continent  on  the  voluntary  system  of  Great  i3ntain 
impossible,  I  think  we  might  take  some  useful  hints  from 
adojjt  with  advantage  some   such    plan  as    that  on  whic' 
French    Garde   Mobile  is   based.     1   would  therefore  sv 
instead  of  a  uniform  training  of  27  days  every  year,  c 
tlie   Militia    force    should    be    embodied    annually   for    t 
aiujther  third  for  two  months,   and    the  remaining    thi: 
month.     In  other  words,  to  have  in  1869,  say  50  regime 
three  months,  50  for  two  months,  and  50  for  one  mou 
regim(?nts  that  were   out  for  three  months   in   1869  to 
two  in  1870,  and  for  one  in  1871,  and  so  on  with  ever^ 
succession.     By  this  system  every  MiUtiaman  would  recf 
a  thn^e  months'  brushing  up,  and  learn  lessons  which  h< 
he  would,  forget,    and   acquire   habits   which   he  cot 
would,  shake  off,  and  which  would  be  kept  alive  by  th 
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f  traiiiinff  in  the  two  intermediate  years.  But,  above  all,  there  ■would 
II  be  time  to  impart  to  the  Militiaman  some  knowledge  which  he 
xs  not  iiow  possesB,  of  brigade  movements,  for  battles  are  not  fought 
by  isolated  regiments,  but  by  associated  regiments  habituated  to 
brigade  movements  j  whileMihtia  training  at  present  ia  purely  regimental 
and  isolated.  Each  regiment,  even  when  there  are  several  in  the  same 
county,  drills  by  itself,  and  association  with  other  corps  is  unknown. 
An  experiment  has,  indeed,  been  made,  last  year  and  this,  of 
sending  several  regiments  to  Aldershot,  to  be  brigaded  during  their 
training  with  regiments  of  the  line.  This  is,  no  doubt,  a  stop  in  the 
Ight  direction,  but  a  very  short  one.  No  benefit  can  acjjrue  from  it 
(  the  Mihtia  generally.  There  are  but  two  camps  of  any  size  in  the 
sited  Kingdom,  Aldershot  and  the  Curragh,  and  the  distance  and 
lipeiise  are  too  great,  and  the  time  too  short  to  send  to  either  camp 
liy  regiments  except  such  as  are  in  their  immediate  vicinity.  As  a 
Utt«r  of  fact,  all  the  regiments  that  went  last  year  and  this  to  Alder- 
i  were  within  easy  distance  of  the  camp,  and  in  some  instances, 
same  regiments  have  been  selected  both  years.  But  the  benefit 
^hat  even  these  favoured  corps  can  derive  from  their  camp  life  will  be 
very  trifling.  Their  whole  term  of  embodiment  occupies  but  27  days. 
The  first  two  are  taken  up  in  mustering,  clothing,  and  arming,  the  last 
two  in  unclothing,  disarming,  and  pa^-ing  oEf ;  then  three  Sundays  have 
to  be  deducted  iroia  the  balance,  and  if  every  remaining  day  should  be 
fine — tiud  who  is  there  that  believes  in  the  possibihty  of  such  athing* — 
there  will  be  twenty  clear  days  left  for  moulding  the  Mihtiaman  into 
nn  eflicieut  fighting  man,  able  to  cope  with  an  emergency  at  a  moment's 
notice. 

The  lime  allotted  is  too  short — ^too  short,  hi  fact,  for  anj'thing  but  an 

imperfect  grounding  in  company  drill,  and  a  superiicial  knowledge  of  a 

few  of  the  simplest  battahon  movements,  to  show  off  on  the  day  of 

inspection.     The  Militiaman  may  indeed  get  a  slight  inkling  of  camp 

life:,  and  the  Linesman  may  see  that  the  Militiaman  is  the  right  material 

if  i>roi>erly  handled,  but  beyond  that  but  little  good  will  be  effected. 

"  t  in  thi-ee,  or  even  two  months,  much  might  be  done.     There  would 

e  time  to  form  temporary  camps  in  districts  where  no  permanent  one 

~  ■    s,  and  men  could,  hi  a  great  measure  become  habituated  not  only 

e  drill  but  to  the  di-scipline  and  duty  of  a  soldier.     They  would 

(  the  great  advantage  of   being  brought  into  close  contact  and 

f-ship  with  the  professional  soldier,  and  of  being  familiarized  with  a 

■r's  life,  and  I  cannot  but  think  that  happy  results  would  follow 

n  such  protracted  association,  that  prejudice  and  contempt  would 

B  way   to    more   genei-ous    feelings.      The   Linesman   might    be 

Fonght  to  look  upcm  Iho  iSIilitiaman  not  as  a  clumsy  caricature  of 

Imself,  but  as  a  valuable  auxiUary ;  and  the  Militiaman  would  gain  the 

(estimable  benefit  of  feehng  that  he  belonged  to  a  force  that  was 

Mlly  looked  upon  as  a  Service,  and  which  could,  if  called  upon,  take 

b  jiart,  though  a  auhordinat*  one,  in  the  defence  of  the  country. 

If  this  system  was  adopted,  I  do  not  think  the  political  economist  or 

t  tax-payer  would  have  much  ground  for   alarm ;  for  though  the 

miiial  strength  of  the  Militia  is  134,000  men,  I  doubt  if  there  will 
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ever  l^e  much  more  than  100,000  embodied  in  any  one  year :  but  even 
if  the  full  number  entered  an  appearance,  the  derangement  caused  by 
the  withdrawal  of  40,000  men  armually  for  three  months  from  the  entire 
pojiuhitifju  of  the  United  Kingdom*  could  be  but  slight.  Many  Militia- 
men have  no  fixed  employments  ;  those  who  have,  can,  as  experience 
has  pnjved,  1x3  very  well  spareil  by  their  emploj'ers  for  the  present 
term  of  training,  and  the  man  who  can  be  spared  for  27  days  in  each 
year,  can  easily  be  spared  for  81  days  once  in  three  j'ears  without  in- 
flicting any  very  serious  loss  on  the  agricultural  or  commercial  portion 
of  the  CTMnmunity,  which  would  Xki  amply  comfjensatcd  for  the  incon- 
venience it  might  have  to  put  up  'with,  by  the  increased  efficiency  of 
those  upon  whom  in  some  degree  they  rely  for  securitj'  and  protection. 
Nor  do  T  tlunk  there  would  be  any  difficulty  with  the  men  themselves. 
A  spirit  of  soldiering,  wliich  is  becon^ing  stronger  every  day,  is  abroacL 
Even  ^Militia  soldiering  is  much  more  po])ular  among  the  men  than  it 
was  a  few^  years  ago,  and  the  great  majority  of  ^filitiamen  whom  I 
have  cf)me  across,  would  much  prefer  a  three  months'  to  a  one  month's 
trainin;^:,  and  would  not  require  the  incentives  of  additional  bounties 
and  allowances  to  reconcile  them  to  a  prolonge<l  term  of  duty. 

As  to  the  (question  of  expense,  if  we  refer  to  the  estimates,  it 
will  1)0  seen  that  the  total  charge  for  the  ]V[ilitia  for  the  year  endimg 
March,  1>SG8,  amounts  to  £986,762,  including  a  sum  of  £5,565  for  the 
pay,  &c.,  of  tlie  Inspecting  Staff  of  Reserve  Forces  (a  ix)rti(m  only  of 
which  is  justly  chargeable  to  the  Militia). 

Of  the  total  charge,  the  Establishment  absorbs, )  £^q(*  o/»- 

iiiciuding  bounties,  exfjenses  of  enrolment,  &c.    j     "     ^     ^ 
Perniainent  Staff  pay,  allowances,  clothing,  medical  |     ^ ,  g  ^-_ 

expenses    .«  .»         ,,         ..         ••  ••J 

V()lunte<}rs'  pay,  allowances,  medical  exfwnses   . .        217,700 

Ditto  clothing  191,720 

Tay    Hecrnits  and  Volunteer  Non-commissioned  )       ^i  noo 

Officers*  preliminary  drill . .  f  ' 

And  a'lditional  charge  for  those  Volunteers  in  the  ] 

Militia  who  may  engage  tu  serve  in  the  Militia  y      20,000 

K(.\serve  force       . .         . .  


£986,762 


Th(3  (irst  twT>  items  are  fixed  charges,  and  would  be  but  sligl 
at  all,  aftVcted  by  any  extension  of  training.     Whether  the  drill 
1    or   27  <lays,   the    charge    for    bounties,    general   and    pemi 
staffs,  &c.,  will  remain  the  same.     It  is  the  number  of  men,  ai 
the  number  of  daj's,  that  determines  the  amount  of  the  bountie 
the  i»ay  and   allowances   of  the  general   and  permanent  Sta. 
estimated  for  every  day  in  the  year,  and  cannot  be  afl'ected  in  ar, 
by  any  dinunution  or  extension  of  the  term  of  training;  and  forti 
poses  of  a  servic4^able  Reserve,  the  fixed  establishments  appear  tf 
be  as  rjwnplete  and  efficient  as  they  need  be,  and  recpiire  little, 
further  development. 
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.>  Then.  tliOMgh  at  first  sight  it  might  appear  to  do  ao,#  think  the 
jiarge  for  dolhitig  (£191,720)  would  not  viiry. 

A  Boldicr  of  the  Liue  receives  a  new  iiuiform  every  twelve  months, 

t  Militiaman,  nominally,  every  five  years,  but  virtnally   every  five 

months,  as  ho  is  only  called  ont  for  dnty  one  month  in  each  year. 

There  is  no  reason  why  a  Militiaman's  uniform,  making  every  allowance 

for  the  disadvantages  he  labours  under,  should  not  last  nine  months  to 

"  "Vt  regular's  twelve,  and  in  that  case  no  alteration  as  to  the  issue  of 

bthiiig  would  be  required.    As  to  the  shirts,  socks,  and  boots  that 

re  supplied  anuually,  they  would  be  the  merest  rubbish  if  they  could 

B  worn  out  during  the  term  of  a  three  mouths'  training. 

[_  The  item  of  £20,000  for  Reserve  Volunteers  would  of  course,  under 

3  system  I  propose,  disappear,  and  the  charge  £24,000  for  the  pre- 

ninuy  drill  of  recruits  (£21,000)  and  volunteer  Non-commissioned 

nScers  (£3,000),  remain  as  it  was. 

There  would  then  be  left  but  the  item  of  £217,700  for  volunteers' 
^y-allowances,  Ac,  which  could  in  auy  way  be  affected  by  an 
"[tension  of  training.  According  to  the  scheme  I  venture  to  sug- 
Bst,  this  sum  would  be  exactly  doubled,  and  £217,700  represent  the 
icreaaed  annual  charge  for  the  Militia,  minus  the  £20,000  before 
Bferred  to,  and  there  might  also  perhaps  be  a  further  reduction 
^ough  I  would  deprecate  it)  of  £21,000  by  dispensing  with  the  14 
Uys"  preliminary  drill  for  the  recmits. 

,  There  is,  however,  the  Gnvernment  scheme  and  its  coat  to  be  taken 
:>  ftcoounf,  on  the  other  hand.  As  I  understand  it,  30,000  wen  are 
D  be  selected  from  the  Militia  force,  who  are  tfl  receive  double  bounties, 
no  way,  not  yet  made  public,  to  be  made  more  efficient  than 
leir  fellows.  The  double  bounties  will  amount  annually  to  £30,000, 
d  a  mouth's  additional  training — and  it  could  not  well  be  for  less  than  a 
hontb — would  cost  at  the  least  £70,000  more.  So  that  the  difference 
ween  making  the  whole  Milititi  force  and  a  fourth  of  it,  efficient, 
uld  not  amount  to  more  than  £U7,700, 
►  But  this  is  not  ail,  for  even  if  tho  Government  scheme  could  be  carried 
Wt  without  any  increase  of  expenditure  whatever,  it  would  still  be  in  my 
ophiioH  most  objectionable;  for,  admitting  that  30,000  meu  were  made 
efficipnt,  the  condition  of  the  I'emaining  100,000  would  be  rendered  far 
more  hopeless  and  helpless  than  it  is  even  at  present.  An  efficient 
r,  as  I  understand  it,  is  a  force  that  stands  on  its  own  legs,  and 
( to  be  cut  up  into  small  pieces  to  prop  up  the  legs  of  another 
If  you  want  a  Militia  regiment  to  be  of  any  use,  keep  Officers 
len  together,  and  train  them  properly ;  but,  if  in  a  corps  you  exalt 
ain  number  of  men  above  their  comrades,  and,  in  ca«e  of  war, 
h  them  altogether  from  their  regiment  and  merge  them  in  the 
I,  yon  destroy  the  efficiency  and  morale  of  the  remainder,  and  yon 
te  jcAlousies  and  heart-burnings  amongst  the  men,  and  disgust 
mgst  the  Officers.  It  is  not  very  encouraging  to  100,000  men  to 
latized  as  the  refuse  uf  a  force  which  is  sufficiently  contemptible 
n  the  eyes  of  the  public,  nor  to  zealous  Officers  to  have  the 
wt  vobU  principle  applied  to  them,  and  to  have  to  submit  to  the 
dilation  of  lieing  considered  uiLworthy,  wiieii  reid  work  has  to  be 
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^M^  to  ieid  men  who  had  in  a  great  measure  been  made  "^"ff*^ 
Xhrr/n^A  their  exertions.    No  Officer  with  a  spaik  of  mtrit  A  Miyt 
wyuid  care  to  act  merely  as  a  dry  narse  for  the  regular  Army  mthMt 
a  ^ijusjfjf:  of  ever  se^g  actual  service,  and  neither  Offioem  nor  unb 
<»u]4  erer  feel  an  interest  in  a  corps  which  in  no  event,  aa  »  whcle^ 
^:fAM  act  toKether  in  the  field    Cohesion  is  as  essential  to  the  MiHiia 
a«  t//  afj^  other  agglomeration  of  atoms.  Separate  its  men  and  Ofllosn^ 
and  h  ui  as  a  Imndle  of  sticks,  whose  fastening  has  been  looeeofld 
.^iy/filder  to  shoulder  with  old  comrades,  and  led  by  Officers  to  whuas 
<r/ritr^  he  has  become  habituated,  the  Militiaman  will  be  turned  to  te 
Ijt^UfT  account  than  by  the  irritating  and  invidious  system  of  peiiiil 
f»^^:t':fiwt  Mid  extra  bounties.    If  30,000  men  should  be. required. 
t//  nAsiforce  the  line,  there  will  be  no  difficulty  in  finding  than,  and 
tiiffy  wl\L  I  feel  ceitam,  be  obtainable  without  any  bribe  whatever. 
\>nr:uic  the  Crimean  war  and  Indian  mutiny,  most  Militia  rogteaenla 
^\jAf:ifA  I  don't  know  of  any  exceptions)  volunteered  without  any  In- 
dn*'j:ui<inUi  being  held  out  to  them,  for  foreign  service  in  the  fidd,  sod 
i:iiAui  it,  too ;  and  the  same  patriotic  and  martial  spirit,  rather  mm 
iulHfihifuii,  if  anything,  is  alive  still,  and  will  at  any  moment  plena 
twicr;  :^),^iOO  Militiamen  at  the  disposal  of  their  coimlsy.    And  if  m  ar 
irmf:ri(tiuf:y  the  entire  MOitia  force  should  not  be  required  at  onoe,  r 
H*;\t:4:iir,tM  had  to  be  made,  why  not  make  selections  which  wonl^ 
provrx^ative  of  emulation  instead  of  disgust?    In  such  an  event 
ihfz^iu  of  the  most  efficient  regiments  be  called  out  in  their  inte 
iyfiu'jiTri  and  men,  just  as  they  are,  into  active  service.    Let  a  1 
rtTjpzr^ut  be  brigaded  with  a  Line  regiment,  instead  of  a  f ragmen 
Militia  regiment  being  merged  in  a  Line  regiment,  and,  I  ven^ 
say.  that  the  result  would  be  such  a  spirit  of  generous  rivalry  anf 
tlon  throughout  the  whole  Militia  force  as  would  render  extra 
and  inducements  altogether  unnecessary. 

But  the  desired  end  will  never  be  attained,  let  the  trainin, 
80  iriucli  extended,  imtil  the  billeting  system  is  abolished.    It 
less  important  that  a  soldier  should  bo  well  drilled,  but  it  is 
imix>rtaiit  that  he  should  be  well  disciplined.    Even  a  "h 
can  Hee  that  the  internal  discipline  of  a  regiment  can  never 
out  in  the  drill-field,  and  that  it  is  within  the  barrack-walls  a 
be  thoroughly  developed  and  enforced.    Esprit  de  corps,  reg 
unquestioning  obedience,  complete  subjection  of  the  iudivid 
more  indispensable  even  than  drill.    A  man  may  manoev 
and  fire  straight,  and  have  a  stout  heart,  but  if  he  has  nc 
lessons  of  complete  self-abnegation  and  perfect  obedience, 
all  times,  and  more  especially  m  the  flurry  of  action,  or  the 
hour  of  disaster,  a  very  inefficient  and  worthless  soldier ; 
not  require  to  be  a  military  man  to  see,  that  the  generfd  ar 
billeting  system  would  render  internal  disciptine  impc 
disorganize  the  best  trained  army  in  Europe,  and  convert  i 
If  this  is  the  case  with  the  dry  tree,  what  must  it  be  wi^ 

How  are  100,000  Militiamen,  who  have  been  runnin 
the  length  and  breadth  of  the  land  for  eleven  months,  U 
when  they  are  allowed  to  run  still  more  wildly  for  the  ren 
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BnToiigh  the  towTiH  ill  vhidi  tbej'  are  billeted  T    But  this  is  literelly  the 
■Ease ;  for,  practically,  a  CommandiTig  Officer  has  no  full  control  over  hie 
bien  once  they  leave  the  parade-ground.     Pickets  and  inspections  of 
gullets,  by  Company  and  Orderly  Officers,  and  all  that  sort  of  thing',  where 
■hey  are  practicable,  can  never  insure  constant  sapervifiion  of  the  men  ; 
■ibd  even  these  are  delusions  where  men's  billets,  as  is  the  case  in 
nuany  instances,  are  three  or  four  miles  distant  from  their  head-quarters. 
If  any  one  wishes  to  see  the  working  of  the  billeting  system  amongst 
the  Militia,  let  hiui  take  an  afternoon  walk  in  any  district ;  let  ns  say, 
for  instance,  the  metropolis  and  its  environs,  when  a  regiment  is  out 
for  training,  and  see  the  guise  in  which  too  many  of  the  constitutional 
■  defenders  of  their  country  present  themselves.     I  was  going  to  say 
'hat  they  look  like  the  refuse  of  a  disbanded  army,  but  the  representa- 
k>n  would  bo  far  too  flattering  to  them.     It  would  be  more  coi'rect  to 
My  that  they  resemble  a.  rabble  who  had  lately  looted  a  military  bag' 
"fcge  train,  and  decked  out  in  shreds  and  patches  of  their  plunder  were 
bporting  themselves  according  to  their  various  inclinations.      The 
monger  of  the  East,  and  the  donkey  boy  of  the  suburb,  may  be 
K-Veen  pursuing,  in  full  panoply  and  uurebuked,  their  several  avocations, 
under  the  very  noses  of  Adjutants  and  Commanding  Officers.    Here  a 
Bpeculative  group,  civilian  from  the  waist  upwards  and  military  from 
the  waist  downwards,  or  vice  vered,  are  occupied  in  the  ennobling  pas- 
time o?  pitch -and- toss ;  there  a  free  fight  between  two  pairs  of  regi- 
mental trousers,  bottle-holder,  a  full  Non-commissioned  Officer,  in  full 
TP^meutals  and  billy-cock  hat ;  further  on,  an  omnibus,  crowned  with 
Bushed  warriors,  rather  drunk  than  otherwise,  and  mostly  open  as  to 
the  tunic,  and  cotton  handkerchief  as  to  the  neck.    At  every  comer 
public-house,  a  guard  of  honour  hilarious,  and  for  the  most  part  riotous. 
These  can  he  seen  any  day,  and  to  say  nothing  of  midnight  orgies  and 
the  consequent  sensation -headings   in  the  public  prints  of — Another 
~Vililia  Outrage — Alarming  Disturbance  of  the  Peace  iy  Militiamen,  &c., 
,,  ou^t  to  afford  convincing  proof  how  the  billeting  system  trails 
3  Queen's  nnifoim  in  the  mire,  and  stigmatizes  and  degrades  the   . 
len  who  wear  it. 

(  It  is  with  the  soldier  as  with  every  other  man, — our  habits  of  life  are 

,t  formed  merely  by  what  is  learned  from  books,  as  a  boy,  but  mainly 

f  the  discipline  which  Is  undergone,  either  at  home  or  at  school,  in 

ydays.  Itrenuires  no  prophet:  to  be  able  to  predid  tbataboywhois 

H»d  to  run  wild  out  of  school-hours,  will  come  to  grief  in  after  yeara. 

I  The  obvious  remedy  for  this  crj-ing  evil  is  the  erection  of  barracks 

r  the  Militia ;  and  the  obvious  objection  to  the  remedy  is,  that  it  will 

t  too  mnch.     Well,  if  that  be  the  case,  let  only  such  a  proportion 

of  the  Militia  as  can  be  provided  with  barracks,  not  then  occupied  by 

re^lar  troops,  or  who  can  be  brigaded  together  under  canvas  during 

t^  period  of  their  training,  be  called  out  every  year. 

V    By  that  menus  the  nation  would  have  a  small  number  of  men  worth 

BEBnething,  instead  of  a  great  number  worth  nothing  at  all ;  and  what 

^pould  be  lost  in  nnmbers,  would  be  gained  in  efficiency.  I  doubt,  how- 

Bprer.  very  much  if  the  nation  would,  in  the  long  run,  be  at  all  a  lofiw 

Wkf  the  substitution  of  the  barrack  for  the  billet  system. 
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The  estimate  this  year  for  "  allowance  in  lieu  of  lodgings,  billet 
money  of  Officers,  Non-commissioned  Officers,  and  men,  and  hire  of 
barracks" — for  the  Permanent  Staff  and  Volunteer  Militia  amounts  to 
£78,300,  which,  at  4  per  cent.,  represents  the  interest  of  nearly 
£2,000,000,  a  sum  which  would  go  far  towards  housing  the  entire 
Militia  Force  of  the  United  Kin^'-dom.  Indeed  a  letter  has  lately 
api-teared  in  the  TimeSy  from  an  Officer  commanding  a  Militia  Regi- 
ment, stating  that  "  an  eminent  architect  offers  to  build  barracks  of  a 
"  most  excellent  and  substantial  kind  for  a  regiment  of  1,050  men,  with 
*'  Officers'  quarters,  for  a  sum  not  excw^tling£  14,000."  If  this  estimate 
is  correct,  140  barnicks  could  be  jirovided  at  the  cost  of  the  present 
billeting  system.  But  140  barracks  would  not  he  required.  There 
are  many  unoccupied  barracks  in  the  United  Kingdom  that  could  be 
turned  over  to  the  Militia,  and  there  are  many  that  could  be  occupied 
by  the  Militia  during  the  absence  of  the  regular  troops  in  camps  and 
elsewhere.  Then  a  portion  of  the  Militia  might  and  ought  to  be 
brigaded  during  their  trainings  in  |»ermaneiit  or  temp<jrary  camps ;  and 
again,  the  trainings  of  three  or  four  adjacent  regiments  might  he  con- 
secutive, and  each  in  their  turn  occnj»y  the  same  barracks,  which 
could  provide  accommodation  for  the  Staffs  of  all  <luring  the  intervals 
lx*twe<*n  the  trainings.  So  that  I  do  not  think  that  more  than  sixty  or 
sevcMity  new  barracks  would  be  requii^ed,  and  a  considerable  margin 
of  the  i)resent  ex[)enditure  of  £78,000  be  still  left  for  their  main- 
tenani:e  and  repairs. 

But  even  if  barracks  be  added  to  extended  training.  There  is  still 
a  fonnidable  obstacle  (to  my  mind  the  most  fonnidable)  to  Militia 
efficiency  in  the  way.  If  other  parts  of  its  system  rtNjuire  to  be 
reformed,  th(>  officering  of  the  Militia  re«iuires  to  be  revolutionized, 
for  the  nK)dc  in  which  it  is  conducted,  is  in  every  res|H^ct  as  faulty  as 
it  well  can  be,  and  is  of  itself  sufficient  to  paralyze  all  the  vital  energies 
of  the  force.  As  the  iiret  step  to  its  reform,  I  would  wish  to  see 
the  ])atn)nagc  of  the  MiHtia  remodelled.  At  present  it  is  altogether  in 
the  hands  of  tlie  Lords  Lieutenant  of  Counties,  and  the  u])holders  of 
the  pri^scnt  syst<'m  will  doubtless  defend  it  on  the  grounds,  that  as 
the  Militia  is  a  l<x.*al  force,  and  the  Officers,  country  squires  or  their 
sons,  who  must  by  law  |)Ossess  a  certain  property  qualification,  and 
whnsr  tenants  and  dependants  fill  the  ranks,  therefore  the  chief 
man  in  each  county  is  obviously  the  j>roper  jxTson  to  select  the  Officers 
for  his  County  Regiment,  and  that  a  departure  from  this  system  would, 
by  destroying  the  local  character  and  clanship  of  the  Militia,  thin  its 
ranks,  and  impair  its  efficiency  This  was  the  idea  no  doubt  on  which 
the  Militia  system  was  originally  based,  and  a  ver>'  good  idea  200 
years  ago,  when,  though  the  sun  of  chivalry  had  set,  the  glow  of  its 
jKirtin.u.'  rays  wen»  still  felt  throughout  the  laiul,  when  fcnidal  tradi- 
i'lous  an<l  inthienoes  were  still  potent,  when  most  country  gentlemen 
knew  more  or  less  of  soldiering,  when  there  was  no  manufacturing  or 
floating  popnlati(»n  worth  talking  of,  and  tenants  were  more  dependent 
on  and  attached  to  their  landlords  than  they  are  at  ]»reseut. 
15ut  it  is  a  worn-out,  effete,  and  utterly  inipraeiicable  idea  now- 
a-days.     A   Captain  of   JSIilitia   does    not    now  grow    his  company 
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on  his  estate,  and  bring  it  with  him  to  the  annual  trainings ;  many 
of  the  men,  in  some  cases  all,  are  strangers  to  him,  until  he  meets 
them  on  parade,  and  few  and  far  between,  are  the  faithful  clansmen, 
"  who  follow  to  the  field  their  warlike  Lord."  There  is  no  balloting 
for  recruits  now-a-days,  and  consequently  no  occasion  to  make  com- 
pulsory service  palatable  to  an  unwilling  recruit,  by  placing  over  him 
men  whom  he  has  known  and  to  whom  he  has  been  attached  all  his 
life.  The  fact  is,  that  the  Militia  is  altogether  recruited  by  the 
Adjutant  and  the  Permanent  Staff,  men  who  for  the  most  part  have 
no  tie  or  connection  whatever  with  the  county  in  which  they  are 
stationed,  and  who  pick  up  their  men  by  means  of  the  blandishments 
and  allurements,  ordinarily  had  recourse  to  by  recruiting  parties  for 
the  Line. 

Nor  are  the  officers  invariably  county  potentates ;  some  certainly 
are,  and  I  wish  there  were  more  of  them,  but  in  many  instances  Officers 
of  the  Militia  have  no  more  connection  with  the  locality  in  which  then: 
regiments  are  trained,  than  Officers  of  Line  regiments  with  the  localities 
in  which  they  are  quartered.  They  appear  on  the  first  day  of  training, 
no  one  knows  whence,  and  disappear  on  the  last,  no  one  knows 
whither,  and  most  probably  are  neither  seen  nor  heard  of  again  until 
the  next  annual  muster.  1  do  not  know  how  the  question  of  qualifica- 
tion is  got  over,  but  it  is  somehow,  for  denizens  of  every  quarter  of 
Great  Britain  may  be  found  sitting  at  the  same  mess-table,  many  of 
whom  are  as  devoid  of  any  property  qualification  whatever,  as  they  are 
of  local  connection  with  their  regiments ;  nor  are  instances  wanting 
in  which  the  Sister  Isle  supplies  Officers  to  English  regiments,  not  a 
few  of  whom,  and  some  of  superior  rank,  are  in  their  own  country, 
officials  in  professional  or  public  offices  with  small  salaries,  and  still 
smaller  private  means,  and  who  could  not  possibly  afford  to  retain  their 
commissions,  if  their  regiments  were  called  out  for  active  service.  But 
even  this  infringement  on  the  principle  of  local  appointments  has 
failed  to  secure  a  sufficient  complement  of  officers.  For  though  "  the 
'*  further  appointments  of  Ensigns  and  Second  Lieutenants  in  Militia 
"  regiments  have  been  suspended,"  there  are  still  in  the  reduced  esta- 
blishment of  Officers  nearly  1,000  vacancies,  and  ever}'  day  it  is 
becoming  more  difficult  to  induce  any  one  to  accept  a  subaltern's 
commission  in  the  Militia.  There  are  at  present  actually  six  regiments 
who  have  not  a  single  subaltern  amongst  them,  and  twenty-four  who 
have  not  more  than  two  each. 

But  if  the  arguments  in  favour  of  the  present  system  are  out  of 
date,  the  objections  to  it  are  not.  It  is  manifestly  detrimental  to  its 
efficiency,  that  the  appointments  and  promotions  of  a  military  force 
should  be  altogether  in  the  hands  of  country  gentlemen,  for  the  most 
part  totally  innocent  of  any  acquaintance  with  military  affairs.  To  be 
merely  the  nominees  of  a  Lieutenant  of  a  County,  is  in  itself  a  deterrent 
to  many  gentlemen,  who  would  not  only  willingly  accept,  but  seek  a 
commission,  if,  as  in  the  Line,  it  proceeded  directly  from  the  Sovereign ; 
and  this  is  one  amongst  many  reasons,  why  a  Militia  commission  is  so 
little  valued,  that  few  officers  care  to  assume  the  titles  of  their  rank, 
except  during  the  brief  period  of  training.     We  are  all  accustomed  to, 


k  to  ATOid  tfae  snpercilious  elevation  of  the  eyebrow  wit&  im 
So-and-so  of  the  Militia  is  received  by  his  brethren  of  the  Line. 
It  is  Bot  the  worst — the  pitchforking,  which  is  the  necessary 
e  of  the  present  system,  in  still  more  galling  aud  pemicions, 
Lientenaat  may  virtually  appoint  or  promote  just  as  }  ~ 
wHboot  reference  to  regimental  fitness  or  seniority.  Tl 
of  io~da.j  may,  and  sometimes  is  the  Colonel  Commandant  Q 
OTT,  and  grizxled  Field  Officers  nf  many  years'  standing  touct 
ope  to,  sod  "  Sir"  beardless  boys  just  emancipated  from  schoc' 
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commanders  of  companies  are  such  every-d 
i,tliat  a  covering  Serjeant  would  be  quite  taken  aback,  if  fa 
nrted  Captwi  could  face  properly  on  jiarade  without  a 
■aOB.  Tntlmi  tbe  last  few  years  indeed,  a  recommendation — ii 
sORdr  be  ailed  an  order — has  been  issued,  that  promotion  shonld  g 
Igr  aefMority.  except  under  pecnliar  circumstances,  but  the  order  1; 
Mca  ''sKire  hoDonred  in  the  breach  than  the  observance,"  and  tbe  en 
has  been  bat  vety  partmlly  checked,  tt  would  l^e  wa^te  of  time  1 
iimiiMt  on  tbe  resnlts.  They  are  self-apparent,  derisioa  and  c 
taMpt  fawn  whboat  tbe  force,  from  witliin,  heart-burnings,  jealonsi^ 
fagMt,  KsgnatJoiks,  and  inefficiency.  All  this  might  be  avoided  I 
tW  fendkl  idea  waa  modified  so  as  to  suit  the  requirements  of  i' 
t  day.    Foe  it  is  with  tlie  State,  by  its  blind  adherence  to  t , 

.  idea,  and  not  with  the  Lieutenants  of  Counties,  that  tbe  blan 
Tliey  bat  administer  the   system  as  it  has  existed  and  1 

*  med,  aoA  indeed  encouraged  by  authority  for  two  centuries  j  _™_^ 

^  h  their  ^^mintments  may  have  been  in  some  cases  detrimeatiiil' 
to  tM  ^*^*^"  service,  they  have  hitherto  been  in  accordance  with.tlie 

'  1  system.  I  should  be  sorry  to  see  the  connection  betweoi 
tbe  SGIitia  of  a  ponnty  aud  its  Lieutenant  severed,  or  the  local  prin- 
cqile  of  officering:  abandoned ;  for  though  the  Militia  is  not  now  ■ 
tecrniled  by  its  officers,  still  more  cordial  and  intimate  relatione  a 
Bkeh-  to  sab^t  betneen  olliccrs  and  men,  when  both  are  of  the  a: 
oonnty;  and  an  officer  who  in  bis  ci^iUall  capacity  has  been  looked  li 
to,  and  respected  by  the  jirivatcs  of  his  regiment,  has  opportunities,  9 
be  will  bat  use  tbem.  which  no  stranger  could  possess  of  eserciaiiiK  ' 
beneficial  influence  ovn*  their  character  and  conduct  whilst  under  h 

It  is  because   I  attach  great   importance  to  the  i       .. 
tenance  of  the  local  principle,  and  believe  that  it  would  be  strengtheneij 
and  oonfinned,  if  the  status  of  the  officers  was  improved,  and  appoint'^ 
nests  and  prumotioDS  prooeeded  from  a  higher  source,  and  were  less  I 
c^iricioDs  tiian  at  present,  that  I  would  strongly  urge,  that  while  the  nomi- 
n^ous  to  commissions  should  remain  in  the  hands  of  Lieutenants  of 
counties,  tlie  fiual  appointmenta  ancl  ^Jtf|taue  promotions  shoidd  be 
under  ibe  iTontrol  of  the  Comm anderJMJB^BH  UtaX  the  commissions 
should  be  tbe  giftof  tbel^over^i^,  *"^  ''   ■*»fl)jeot;  and  that  pitch- 
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foiKng being  done  away  with,  every  Officer,  Sqniro  or  not,  should  bugui 
at  the  lowest  rung  of  the  ladder,  and  that  promotions  should  be  regu- 
lated as  they  are  in  non-purchase  Tegmenta  of  the  Line. 

I  do  not  apprehend  there  would  be  much  difficulty  with  the  Squire  in 

(beee  days,  when  soldieiing  is  returning  to  its  old  rank  ns  a  national 

TBtlier  thou  a  professional  pursuit,  and   men  of  wealth  and  position 

throng  the  Volunteer  ranks  as  privates.    No  man  of  spirit  would  object 

to  enter  the  Militia  as  an  Ensign  merely  because  he  nappeued  to  be  a 

CO'inty  magnate.     Make  the  Militia  a  Service  that  they  can  lake  pride  in, 

and  I  venture  to  say  there  will  be  no  lack  of  country  gentlemen  amongst 

its  subalterns.     But  every  man  cannot  be  a  Squire,  and  the  Squirearcny 

19  not  suffidently  nimierous  of  itself  to  officer  the  Militia.    To  hll  the  gaps, 

therefore,  it  must  ha  supplemented  by  a  class  aa  to  whom  there  would  still 

be  a  great  difficulty,  namely,  the  men  of  small  meaiia  who  have  their 

way  to  make  in  the  world,  and  who  cannot  afford  to  fritter  away  their 

Ltfanein  profitless  pursuits — such  men  have  at  present  every  reason  in 

K,8>e  world  for  avoiding  the  Militia.     It  is  a  source  of  present  expense, 

(nd  holds  out  no  hopes  of  advancement  for  the  future.    It  offers  them 

o  opening  in  life,  it  ia  a  complete  cul  de  sac,  and  a  road  thai  not  ouly 

leads  nowhere,  but  that  diverts  the  footsteps  of  many  a  young  man 

l.from  paths  which  would  lead  to  profit  and  honour.     For  while  Volun- 

B  teer-eoldiering  is  merely  the  occupation  of  leisure  hours,  and  has  become 

0  blended  with  his  other  pursuits  as  to  form  part  of  the  daily  pro- 

__ramrae  without  interfering  with  the  bnainese  of  a  man's  life,  Militia- 

Eoldioring  while  it  lasts,  is  pure  and  simple  soldiering,  out  of  which  all 

Bjivilian  element  has  been  eliminated,  and  it  lasts  long  enough  and  is 

^^easant  enough  to  unsettle  uiany  a  young  muid,  and  give  it  a  distaste 

Hor  the  sober  occupations  of  its  ordinary  civilian  life.     But  if  by  any 

"jeans  the  Militia  could  be  made  to  forward  a  young  man's  interests  in 

^_JIc,  if  it  could  be  the  stepping  stone  to  a  military  career,  and  that  a 

certain  number  of  direct  commissions  could  annually  bo  given  amongst 

those  subalterns  who  do  not  possess  the  necessary  qualifications  for 

the  higher  grades ;  if  Militia  service  could  count  for  something,  say  two 

veara  for  one,  in  the  cases  of  those  who  pass  from  it  into  tlie  Line, 

Bbcn,  I  think,  the  difficulty  as  to  Militia  subalterns  would  speedily  bo 

WSot  rid  of. 

^m,  Never  having  been  a  Linesman  I  throw  out  this  suggeitiim  with 
^feeat  diffidence,  not  knowing  whether  from  a  military  |ii>iut  a!  view  it 
^ftoold  be  possible,  but  I  trust  that  some  such  enconragemenl  may  be 
^Kven  to  Militia  subalterns,  for  without  it  I  do  not  see  how  the  gaps  in 
Hpeir  ranks  are  to  be  filled. 

W  But  even  if  the  gaps  were  filled  up,  and  the  appointments  and  pro- 
Kootions  aU  that  could  be  desired,  the  Officers  will  still  r<>iiiairi  a  blot  on 
^pio  Militia  System,  if  more  attention  be  not  paid  to  their  military  edn- 
Bhttion.  At  present  it  is  lamentably  neglected.  There  is  ab.inlulely  no 
Brovision  made  for  training  the  Recruit  Officer.  The  Adjutant  and 
^Bennanent  staff  are  barely  sufficient  to  look  after  the  pi'ivatea,  and 
^^ve  as  much  and  indeed  more  than  they  can  do  to  gut  them  into 
^feeotentable  trim  for  the  inspection  day.  The  Officers  ari.:  pretty  nearly 
^Kt  tn  thrmselves,  and  may  learn  their  duty  as  best  they  can,  if  thry 
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canrif»t  learn  it  at  all,  and  the  CMjnscijuencu*  is,  that  very  few  of  us  know 
rijr.n*  than  the  alphalK^t  (tf  sijldierin;^,  if  we  even  know  that.  We  are 
nor  in<he«l  so  <lisj^racefully  ig"nunint  as  wc*  were  during  the  Crimean 
war,  and  sonie  little  pains  ui-e  now  taken  with  us,  but  even  now,  there 
rnay  Ix'  fonrid  Fiifld  (Jflicers  who  read  ulY  words  of  command  fromcainls 
pinned  to  thfir  liulsters,  and  Company  Officers  who  are  the  mouth- 
pie*  :es  of  their  Covering  Sergeants,  and  there  arc  few,  if  any  of  us, 
except  sucli  as  have  been  formerly  in  the  Line,  who  are  competent  to 
take  c]iar;^e  of  men  in  the'  lield,  or  within  the  barrack  walls;  in  fact^ 
gent-rally  sjjeaking.  the  men  know  much  more  than  their  Officers,  while 
exactly  the  reverse  should  l>e  the  case,  for  if  the  steadiest  and  best 
disr.iplined  troops  retjuire  to  Ije  well  led,  a  fortiori  the  Officers  of  an 
imi><;rfectly  trained  force  such  as  the  Militia,  ought  to  be  men 
thoroughly  well  up  to  their  work,  and  who  could  command  the  respect 
and  peri'ect  confidence  of  their  imMi.  A  half-trained  Militiaman  may 
to  a  certain  exttmt  be  serviceable  if  commanded  by  a  well-trained 
Officer,  but  a  half-trained  Militiaman  commanded  by  an  incompetent 
Oflicer  is  worse  than  useless,  and  in  the  ^lilitia,  of  all  Services,  Hous 
should  not  be  led  by  asses.  Until  the  Officer,  even  Ix^tterthan  his  men, 
and  at  the  head  of  his  men,  is  available  for  active  service  at  a  moment's 
notice,  until  in  times  of  emergt.uicy  and  danger,  the  Militia  force  can 
be  safely  intnisted  to  Militia  Officers,  it  will  bo  impossible  to  convert 
it  into  an  efficient  Anriy  of  Reserve;  f<»r  on  the  first  outburst  of  war 
men  would  be  se|jarated  from  their  Oflicers,  and  drafted  by  fragments 
into  the  regular  Army,  and  the  Militia  would  revert  to  the  ignominious 
pf>sition  it  occupied  during  the  Crimean  war,  of  being  a  mere  feeder  for 
the  Line. 

1  have  a  strong  impression  that  the  efficient  service  of  the  Prussian 
Landwehr  in  the  late  campaign,  was  mainly  attributable  to  the  fact 
that  th(.*  men,  who  after  all  were  but  imperfectly  trained,  were  led  by 
Officers  wh(j  had  received  a  thorough  professional  education  prior  to 
appointnjcnt,  and  who,  though  totally  distinct  from,  were  not  one  whit 
less  eflicient  than  the  Officers  of  the  regular  Army  ;  we  may  thus  loam 
from  Prussia  how  to  provide  for  our  iirst  reserve  a  body  of  efficient 
Officers  trained  in  all  the  duties  of  the  Line.  In  that  country  in  the 
Landwehr  of  the  first  call,  which  is  in  reality  what  our  Militia  pretends 
to  bi' — the  support  of  the  Standing  A nny  in  case  of  war — commissions 
are  laid  open  without  distinction  of  class,  and  the  Officers  are  a  truly 
national  body,  but  every  candidate  has  to  produce  before  a  mixed 
military  and  civilian  board,  certificates  of  age,  means,  consent  of 
parents,  conduct  and  attainments,  and  if  these  testimonials  are  satis- 
factory, to  undergo  (unless  he  be  a  student  from  the  universities  or 
certxiin  royal  schools)  an  examination  in  German,  Latin,  French,  Mathe- 
matics, Geography,  History,  and  the  elements  of  Natural  History  and 
Physics.  If  he  passes,  ho  receives  a  certificate  and  is  posted  as  a 
cadet  for  twelve  months  to  a  regimeut  of  the  Ime.  During  the  first 
six  months  he  serves  as  a  private  soldier,  and  is  chiefly  occupied  with 
recruit's  drill.  In  the  next  six  months,  if  perfect  in  drill  and  a  private's 
duties,  and  has  passed  a  practical  examination  in  Surveying  and  Gym- 
nastics, he  receives  the  grade  of  Corporal,  and  is  instixictcd  in  the 
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duties  of  an  Officer.  Throe  weeks  before  l^e  end  of  the  twelve  months' 
service  he  has  to  appear  before  a  regimentid  board,  and  is  tested,  first, 
orally  indoors ;  secondly,  in  the  field ;  and  thirdly,  by  written  papers 
on  all  the  ordinary  duties  of  a  subaltern  in  field  and  garrison.  Should 
the  result  and  the  Cadet's  personal  qualifications  prove  satisfactory  to 
the  board,  and  the  other  Officers  of  the  battalion,  he  receives  a  certifi- 
cate which  entitles  him  in  due  time  to  a  commission  in  the  Landwehr 
battalion  of  his  own  district. 

From  this  we  may  see  what  importance  is  attached  in  Prussia  to  the 
professional  training  of  Militia  Officers,  and  the  late  German  war  affords 
proof  that  the  importance  has  not  been  overrated. 

Though,  for  obvious  reasons,  we  could  not  in  this  country  apply 
so  crucial  a  test,  and  the  elaborate  Prussian  system  of  Einjahrige 
affords  facilities  for  educating  Officers  which  we  do  not  possess,  still  I 
think  a  modification  of  the  Prussian  training  might  be  adapted  by  us 
with  advantage ;  and  indeed  in  a  very  small  way,  we  have  already 
taken  a  step  in  t^t  direction.  A  Militia  Officer  may  now,  if  he  makes 
application,  be  attached  for  one  month's  training  to  a  regiment  of  the 
Lane.  This  is  all  very  well  as  far  as  it  goes,  but  it  is  open  to  two 
fatal  objections— 

1st.  The  time  is  too  short. 

2ndly.  The  training  is  purely  voluntary. 

Nothing  can  come  of  a  month's  training  even  in  the  best  of  schools ; 
and  where  the  voluntary  principle  is  applied  to  education,  I  fear  the 
number  of  scholars  will  be  very  limiteid.  Besides  which  '^  a  little 
^^  knowledge  is  a  dangerous  thing,"  and  the  smattering  of  soldiering 
thus  acquired,  not  unfrequently  turns  the  recipient's  head  and  makes 
him  intolerably  cheeky,  and  self-sufficient,  and  insufferable  when  he 
joins  his  comrades  of  the  MiUtia.  To  effect  any  good  the  professional 
training  must  be  more  thorough,  and  I  would  venture  to  suggest  that 
no  nomination  for  a  Militia  commission  should  be  confirmed,  until  the 
candidate  previously  approved  of  by  the  General  of  Reserves  had  as  a 
Cadet  gone  through  a  regular  course  of  training  with  a  line  regiment 
for  six  months  at  least  (1  wish  it  could  be  for  twelve),  and  at  the  end 
of  that  period  had  obtained  a  certificate  of  efficiency  after  a  searching 
examination  by  a  mihtary  board. 

If  the  commissions  were  made  contingent  on  the  certificate,  sham 
Officers  would  become  an  impossibility,  the  chaff  would  be  sifted  from 
the  wheat.  We  who  hold  our  commissions,  though  we  think  them  a 
bore,  because  Lord  So-and-so  pressed  them  upon  us,  or  because  there 
was  always  a  Major  or  a  Captain  in  oiu*  family,  or  on  account  of  the 
uniform,  or  because  we  like  the  fun  of  playing  at  soldiers  for  a  month 
every  year,  should  disappear,  and  our  places  be  filled  by  working  men, 
well  up  to  their  work.  It  may  be  that  our  places  would  not  be  easily 
filled,  that  the  test  is  too  severe,  and  that  the  asterisks  in  the  ''  Army 
List"  would  be  increased  instead  of  diminished,  but  even  if  it  were  so, 
and  that  the  gaps  were  multiplied  tenfold,  I  would  still  be  an  advo- 
cate for  thorough  professional  training.  A  battalion  with  but  three 
zealous  Officers  who  knew  their  work,  would,  I  venture  to  assert,  be 
more  efficient  than  one  with  a  full  complement  of  such  Officers  as  we 
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huvo  under  the  present  wretched  Bystcm.  I  do  not,  however,  antidpate 
that  there  would  1)6  any  falling  oQF.  Let  the  Militia  be  onoe  maoe  t 
SzKvicK,  and  it  will  be  found  that  there  are  still  cnongh  spirited  gentle- 
men left  in  old  England  to  officer  her  First  Reserve,  notwithstanding 
tin;  preliminary  discouragement  of  professional  training. 

I  have  not  been  able  to  ascertain  with  precision  the  annnal  average 
of  Militia  a[)prnntments,  and  therefore  the  expense  of  the  professional 
tniiiiing  scheme  suggested  must  be  in  a  great  degree  a  matter  of  con- 
jectuie,  l)ut  I  do  not  think  that  in  one  year  there  would  ever  be 
more  than  200  candidates  for  Militia  commissions,  and  if  each  cadet 
during  his  probationary  course  received  the  allowance  of  59.  |>er  diem 
now  given  to  Militia  officers  while  attached  to  the  Line,  the  total  annnal 
cost  would  be  something  under  £10,000 ;  to  my  thinking  not  too  high  a 
price  to  pay  for  obtaining  efficiency  in  the  officers  of  a  First  Be- 
serve. 

In  these  remarks  I  have  confined  myself  altogether  to  the  considera- 
tion of  the  possibility  of  converting  our  present  Militia  into  an  eflScient 
Reserve.  I  do  not  feel  myself  competent,  nor  will  I  venture  to  enter 
into  the  general  question  of  Army  Reserves,  but  I  trust  I  may  not  be 
considered  presumptuous  if,  as  an  outsider,  I  express  a  hope  that  the 
services  of  those  men  who  leave  the  regular  Army  in  the  prime  of  life 
may  in  some  way  be  secured  for  the  Militia.  It  is  lamentable  to  see 
4,000  or  5,000  as  fine  men  as  overstepped,  lost  annually  to  thecountiyy 
who,  if  diffused  through  the  Militia,  would  leaven  the  whole  mass  with 
the  leaven  of  true  soldiering ;  and  if  it  were  practicable  that  every  soldier 
who  re-engaged  to  complete,  say  25  years,  was  bound  to  serve  15  yean 
in  the  Lino  and  the  remaining  ten  in  the  Militia  of  the  district  to  which 
he  originally  lx*longed,  a  most  valuable  infusion  of  seasoned  soldiers 
in  the  full  vigour  of  manhood  would  be  secured  for  every  Mlitia  regi- 
mcMit  in  th(^  I'^nited  Kingdom. 

Now,  with  respect  to  the  whole  subject,  I  am  very  sensible  that  the 
enifi(»  suggestions  I  have  ventured  to  offer  are  open  to  many  objections, 
but  ov<'n  if  they  were  unimpeachable  in  other  resi)ects,  1  feel  that  they, 
or  any  other  scheme  by  which  the  estimates  would  be  increased,  will 
be  nu't  by  an  objection  which,  for  some  time  at  least,  will  be  a  lion  in 
the  f)ath,  and  which  can  be  summarised  in  one  word — Abyssinia.  But 
this  is  an  objection  which  applies  with  equal  force  to  the  Militia,  aa  at 
j»n'sent  constituted,  and  the  same  prudential  reasoning  which  would 
<l(^t('r  us  from  making  the  Militia  efficient  should  also  prevent  us  from 
throwing  away  a  million  annually  on  a  perfectly  useless  force.  It  may 
indeed  be  said  that  though  worthless  as  a  military  force,  it  still  has  itfi 
uso  as  a  nursery  for  the  Line.  On  that  point  I  vnW  merely  observe  that 
the  <\stiniates  for  the  Militia  this  year  amount  to  £086,762,  and  the  total 
charge  for  direct  recruiting  for  the  Line  to  £103,258,  that  the  number  of 
recruits  finally  approved  for  the  Army  during  the  years  1863,  64,  and  65 
was  42,457,  giving  a  yearly  average  of  14,200  recruits,  of  whom  more 
than  fonr-lifths  were  obtained  by  dii^ect  recruiting,  indeed  iii  the  six 
nioiitlis  from  July  to  December,  1859,  out  of  the  exceptionally  large 
nunibf^r  of  14,000  recruits  finally  approved,  but  1,002  were  enlisted 
through  the  agency  of  the  Militia,  so  that  if  10,000  recruits  obtained 
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direct  by  the  Line  cost  but  £103,258,  while  1,000  or  3,000,  or  4,000 
recruited  by  the  Mihtia  cost  £986,762,  or  even  if  the  Militia  recruited 
man  for  man  with  the  Line,  it  can  scarcely  be  considered  an  economical 
or  satisfactory  nursery  for  the  regular  Army,  and  it  appears  to  me  that 
there  are  but  two  courses  left  for  us  to  adopt  with  respect  to  it,  either 
to  make  it  efficient  or  to  abolish  it  altogether.  Either  alternative  is 
preferable  to  the  perpetuation  of  the  present  costly  delusion ;  but  the 
first  will,  if  I  mistake  not,  be  found  in  the  long  run  to  be  the  better 
and  the  cheaper  of  the  two,  for  that  ugly  problem,  how  with  10,000 
men  to  meet  him  that  cometh  against  us  with  20,000  men,  still  stares 
us  in  the  face,  and  sooner  or  later  we  shall  have  to  deal  with  it,  either 
by  making  the  Militia  more  efficient  as  a  Reserve,  or  by  a  material 
increase  of  the  standing  Army.  I  can  see  no  middle  course,  for  if  the 
Militia  do  not  furnish  a  very  considerable  portion  of  the  materiids  for 
a  Reser^'e,  I  do  not  see  where  sufficient  materials  ai-e  to  be  found  else- 
where. 

There  is  no  one  who  estimates  the  value  of  the  Volunteer  force  more 
highly  than  I  do.  I  look  upon  the  Free  Lances  of  England  as  a  tower 
of  strength  to  the  country,  and  though  they  have  completely  taken 
the  wind  out  of  our  sails,  I  do  not  grudge  them  in  the  least  their  well- 
merited  popularity.     But  they  can  never  form  a  First  Reserve, 

The  functions  of  a  First  Reserve  are,  in  time  of  war,  to  release  the 
regular  forces  from  garrison  duty  at  home  and  in  the  colonies,  and  to 
take  the  field  whenever  and  wherever  it  may  be  called  upon,  and  these 
are  functions  which  the  Volunteers  are  imtitted  to  discharge  except  for 
a  spurt  with  an  enemy  at  our  very  gates.  Then,  the  Anny  of  Reserve 
Force,  as  constituted  under  the  warrant  of  1859,  has  been  a  complete 
and  admitted  failure,  and  the  pensioners  are,  for  the  most  part,  stale 
and  niunerically  insignificant,  and  if  the  nation  will  not  utilize  the 
materials  for  a  Reserve  which  they  possess  in  the  Militia,  and  is  still 
bent  on  solving  the  ugly  problem,  I  see  nothing  for  it  but  a  large  in- 
crease to  the  standing  Army.  In  a  word,  we  have  three  courses  to 
pursue,  to  make  the  Militia  an  efficient  First  Reserve  at  a  moderate 
expense ;  to  increase  the  standing  Army  at  an  inmioderate  expense ;  or 
to  abolish  the  Militia,  save  the  money  it  costs,  and  trust  the  future  of 
the  British  Empire  to  the  mercy  of  events,  and  to  the  forbearance  of  the 
great  Powers  of  Europe. 


^btnmQ  gtwling. 


Monday,  January  18,  18G9. 

Reab.Admiral  ERASMUS  OMMANNEY,  C.B.,  P.R.S.,  in  the 
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INGLEFIELD'S    NEW   IIYDRArLIC   STEERING  APPARATUS, 
AS  BEING  i'i'iXED  TO  ILM.S.  "ACHILLES." 

By  Captain  E.  A.  Ikglefield,  R.N.,  F.R.S. 

One  of  the  Icadinj^^  Naval  jonrnals  in  commentinfT  upon  my  hydraulic 
stoeiing  ap])aratus,  which  is  now  ordered  to  be  fitted  on  board  Her 
Majesty's  ship  "  Achillea,"  made  the  following  remarks,  and  I  think 
tlK?m  so  much  to  the  ix)int  that  I  shall  take  the  liberty  of  quoting 
them : — 

''  In  all  fi;;hting  ships  there  is  one  especially  weak  point  which,  if 
"  successfully  assailed  by  the  enemy,  at  once  places  the  vessel  hors  de 
^*  cojnbat,  and  leaves  her  entirely  at  the  mercy  of  the  enemy.  This 
"  j)oiut  is  the  steering  api>aratus,  the  destruction  of  which  leaves  the 
"  ship  a  useless  log  upon  the  water,  unable  even  to  run  away,  unless 
'*  Providence  had  previously  placed  her  head  in  such  a  position  as 
'•  might  admit  of  such  a  manceuvre  beiug  possible.  No  matter  what 
*'  may  b(*  the  perf (action  of  every  other  part  of  the  ship,  no  matter 
*'  though  her  battery  be  impregnable  and  armed  with  irresistible 
"  weapons,  all  can  be  rendered  absolutely  useless  by  one  well-directed 
"  blow  at  the  steering  aj)paratus,  which  in  all  vessels,  whether  old- 
"  fashioned  or  new,  is  more  or  less  exposed.  Not  only  is  the  ap- 
*'  ]>aratus  exposed,  but  the  men  at  the  wheel,  put  them  where  you 
'*  will,  are  liable  to  be  swept  away,  and  the  ship  at  a  critical  moment 
"  left  helpless,  either  before  an  evil-disposed  enemy,  or  in  the  vortex 
"  of  a  stcn'm." 

To  Naval  Officers  this  must  have  been  an  oft-recurring  thought,  and 
it  is  to  (>verct)m(j  this  serious  weakness  in  our  fighting  vessels  that  a 
process  of  hydraulic  steering-gear  has  been  proposed  and  experimented 
upon  in  various  vessels  of  Iler  Majesty's  service,  and  in  some  few  of 
the  large  passenger  steamers. 
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A  slight  description  of  those  forms  of  hydraulic  steerage  which  have 
been  tried,  but  which  have  failed  to  comply  with  all  the  conditions 
expected  in  a  perfect  form  of  such  apparatus,  will  perhaps  be  the  best 
introduction  to  the  subject  I  have  now  the  honour  to  bring  before  the 
members  of  this  Institution. 

In  all  descriptions  of  hydraulic  steering  apparatus,  the  motor  power 
has  been  invariably  steam — a  steam-engine  generally  placed  in  the 
engine-room  to  work  pumps  which  were  to  supply  the  hydraulic 
cylinders. 

In  the  drawing  now  before  you  is  shewn  the  usual  process  by 
which  the  power  was  applied;  in  some  cases  a  short  back-action 
tiller  has  been  employed,  whilst  in  others,  according  to  convenience 
and  space,  a  tiller  shipped  in  the  usual  manner,  but  of  much  smaller 
dimensions. 

In  the  "  Warrior,"  which  was  one  of  the  first  of  Her  Majesty's 
ships  fitted  with  an  hydraulic  steering  gear,  a  back-action  tiller  was 
fitted,  and  the  pressure  cylinders  were  laid  on  suitable  beds  in  the 
Captain's  after-cabin ;  the  short  tiller  was  moved  by  the  piston  rods 
of  the  hydraulic  press,  and  these  were  set  in  motion  by  means  of 
pipes  which  were  led  from  the  pumping  engine  to  the  pressure 
cylinders. 

It  was  found,  however,  that  there  was  a  want  of  uniformity  in  the 
action  ;  that,  for  example,  the  engine  was  not  always  ready,  as  steam 
was  not  always  up,  and  unless  kept  constantly  in  motion — ^pumping 
water  to  waste, — ^there  was  a  condensation  in  the  cylinders  of  the  pump- 
ing-engine  which  prevented  immediate  action. 

To  remedy  this  defect  it  was  suggested  to  fit  an  accumulator  such 
as  are  supplied  for  hydraulic  lifts,  and  as  in  the  case  of  the  new 
Birkenhead  Docks,  to  open  and  close  the  gates. 

Two  accumulators  were  supplied  to  the  "Wamor,"  and  these 
cumbrous  machines  made  to  contain  water  were  placed  in  the  bread- 
room,  and  heavy  weights, — upwards  of  five  tons  each, — on  movable 
pistons,  imparted  the  velocity  to  the  column  of  water,  and  which  was 
nearly  equivalent  to  the  pressure  when  pura|)ed  by  the  engine. 

The  accumulators  were  kept  charged  by  the  pumping-engine,  and 
were  thus  always  ready  for  use,  and  certain  in  action. 

In  the  trial  trip  with  this  apparatus,  I  am  told  the  action  was 
satisfactory,  but  there  was  a  steam-engine  required,  and  constant 
attention  necessary  as  to  the  condition  of  the  contents  of  the  accumu- 
lators ;  it  required  also  the  continual  presence  of  an  engineer  or  a 
leading  stoker  to  start  and  stop  the  pumping-engine. 

Whether  these  were  the  objections  which  caused  the  Admiralty  to 
reject  this  form  of  hydraulic  steering  apparatus  I  am  not  aware  :  suffice 
it  to  say  that  shortly  afterwards,  the  hydraulic  steering  apparatus  was 
taken  out  of  the  "  Warrior,"  and  for  a  time  the  subject  was  neglected, 
at  least  in  tlie  Na\'y. 

The  well-known  engineers,  Messrs.  Humphreys  and  Co.,  however 
prevailed  upon  the  Admiralty  to  try  their  patented  pnx^ess  for 
hydraulic  steering,  and  accordingly  the  "Minotaur"  was  fitted  by 
them,  and  all  that  good  workmanship  and  scientific  skill  could  render 
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to  make  success  certain  was  brought  into  play ;  still  the  steam  pnni|Hiig^ 
engine  was  a  part  of  their  plan,  and  constancy  in  action  was  obtained 
by  keeping  the  pumps  continually  at  work — ^but  to  waste — awaiting 
the  moment  when  the  long  lever  worked  by  two  men  on  the  upper  or 
main  deck  opened  the  communicating  valve  to  the  pressure  cylinder, 
which  in  this  case  was  single,  with  a  pull  and  thrust  motion  on  the 
short  tiller. 

Having  been  ordered  by  the  Admiralty  so  far  back  as  1865  to  send 
in  estimates  and  plans  for  fitting  the  "  Warrior  "  on  my  principle,  I 
happened  to  be  at  Portsmouth  taking  measurements  on  board  that  ship 
at  the  moment  the  ''  Minotaur  "  arrived  at  that  port  from  her  first  trial 
trip,  and,  going  on  board,  I  enquired  of  the  officers  and  quarter- 
masters if  the  working  of  this  new  steering  gear  was  satisfactoiy; 
they  replied  that  it  i-equired  at  least  two  men  to  move  it,  and  did  not 
work  instantaneously  enough,  but  that  when  it  did  start  it  was  veiy 
powerful  in  its  action,  but  not  easily  controlled. 

Now  I  know  not  whether  these  difficulties  could  not  have  been  over- 
come, but  the  principle  remains  the  same,  the  steam-engine  motor  and 
the  cumbrous  nature  of  the  machine  and  lever  requisite  to  set  it  in 
motion. 

In  the  notice  in  the  "  Times"  of  Saturday,  Sept.  9th,  1865,  regarding 
this  apparatus,  it  was  remarked  that,  ^^  so  far  as  those  results  went, 
"  they  not  only  gave  a  great  inferiority  to  what  was  obtained  from  the 
"  ordinary  steering-wheel,  but  they  were  infinitely  inferior  in  o^eiy 
"  respect,  the  most  forcible  illustration  of  which  was,  the  utter  absence 
"  of  controlling  power  in  giving  or  checking  the  force  from  the  ram 
"  piston  to  the  rudder-head.  Hydraulic  steering  of  ships  will  be  a 
"  grand  innovation  upon  the  old-fashioned  wheel,  rope,  and  tiller 
"  system,  if  in  the  former  system  it  can  be  as  evenly  applied  and 
"  checked  as  in  the  latter." 

There  is  still  another  kind  of  steering  gear  which  has  been  lately  tried 
with  very  marked  success  as  regards  power  and  facility  of  controL  I 
allude  to  one  which  has  been  lately  fitted  in  H.M.S.  •'  Northumber^ 
land.''  This,  I  am  informed,  consists  of  a  steam-engine  wliich  is 
employed  to  move  a  barrel  on  which  the  usual  tiller  roj)es  are  wound  ;. 
but  here  is  still  the  steam-engme,  and,  added  to  that,  the  long  tiller 
and  the  ropes. 

In  the  form  of  hydraulic  steering  gear  which  I  have  invented,  and 
which  I  propose  to  distinguish  from  those  I  have  described  by  the  term 
hydrostatic  hydraulic,  in  contradistinction  to  the  steam  hydraulic,  the 
motive  power  is  that  which  exists  in  every  ship,  under  all  conditiona 
when  afloat,  and  variable  in  force  only  as  the  draught  of  water  of  each 
vessel. 

It  will  1k>  understood  from  the  foregoing  that  I  allude  to  the  pressure 
of  water  at  the  bottom  of  the  ship,  and  1  look  upon  and  treat  thia 
pressure  just  as  a  vast  and  inexhaustible  accumulator. 

It  is  clear  that  this  pressure  (which  is  measured  as  an  ordiniary 
column  of  water),  roughly  estimated  at  ilb.  per  square  inch  per  foot  of 
draught,  would  be  equal  to  about  10  lbs.  in  a  ship  drawing  24  feet  of 
water.     I  say  only  10  lbs.,  as  the  water  admitted  through  a  ELingstoa 
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valve  could  only  be  made  available  at  a  depth  of  about  20  feet  in  the 
hold  of  the  ship.     K,  Fig.  2,  plate  I. 

Now  I  employ  this  power  to  work  a  pump  of  a  peculiar  character. 

In  the  drawing  before  you  may  be  seen  the  pumping  cylinder, 
which  lies  on  the  keel  of  the  ship,  and  on  one  side  of  the  strong 
back.    A  A,  6gs.  1  and  2. 

The  internal  economy  of  this  cylinder  may  be  thus  briefly  de- 
scribed:— 

Its  piston  rods  are  fixed  and  hollow,  and  are  in  direct  communication 
with  the  wrought  iron  pipes  which  lead  to  the  tiller  cylinders  at  the 
tiller-head. 

Now,  1  cause  the  action  of  the  piston,  which  is  moved  backwards  and 
forwards  in  the  cylinder,  by  changing  the  direction  of  the  exterior 
column  of  water,  coloured  green  (a,  Fig.  1),  admitted  through  a  Kings- 
ton valve,  to  force  the  column  of  constant  water,  which  I  have  coloured 
pink  (b,  b^  b,  Fig.  1),  to  the  starboard  or  port-tiller  cylinder  (B,  Figs.  1  and 
8),  and  thus  to  act  on  the  rods  connected  to  the  short  tiller;  or,  as  in 
tne  "  Achilles,"  to  a  carriage  placed  at  a  short  radius  on  the  lower 
tiller. 

Now,  the  power  thus  concentrated  at  this  point  is  for  a  2  foot  6  in. 
radius,  equal  to  about  60  tons — a  huge  force,  only  requu-ed  when  the 
ship  is  going  at  a  great  velocity  through  the  water,  and  therefore  it 
might  be  considered — and  fairly — a  gi-eat  waste  of  power  when  pro- 
ceeding at  a  slow  speed. 

I  meet  this  objection,  however,  by  a  simple  arrangement  of  two  three- 
way  cocks  on  branch  pipes  to  the  tiller  cylinders  (C,  Fig.  1).  By  this  plan 
I  adapt  the  power  to  be  exercised  according  to  the  speed,  to  do  one  or 
two-thirds  of  the  work  in  the  tiller  cylinders,  and  by  a  single  lever  on 
a  dial  plate,  the  quartermaster  is  able  to  adjust  this  power  for  a  5,  10, 
or  15-knot  speed. 

The  water  which  entered  the  power-cylinder  at  a  pressure,  having  done 
its  work,  must  be  disposed  of.  To  do  this,  I  have  a  jacket  enclosing 
the  eduction  valve,  and  which  comujg  over  the  side  of  the  cylinder, 
not  only  forms  a  ready  channel  for  its  egress  into  the  bilges  of  the  ship, 
but  also  acts  in  some  measure  as  a  syphon,  thus  drawing  off  the  destd 
water  from  the  emptying  sides  of  the  piston,  or  end  of  the  cylinder. 
The  bilge-pumps  carry  off  this  waste  water,  but,  if  preferred,  a 
common  lift  pump,  worked  by  an  eccentric  on  the  screw-shaft,  will 
keep  this  waste  water  constantly  pumped  out. 

To  estimate  the  quantity  of  water  thus  admitted,  I  have  made  the 
following  comparative  calculation.  The  "Warrior,"  when  steaming 
at  the  rate  of  14  knots,  admits  on  an  average  about  36  tons,  or 
720  cwt.  of  sea  water  per  minute  into  her  condensers.  This  implies 
of  course  that  the  same  amount  of  water,  less  the  feed,  has  to  be 
pumped  out  again  by  the  engine  which  it  has  assisted.  Now,  if  it 
were  required  to  put  the  helm  of  the  "  Warrior"  down  four  times  in 
the  hour,  there  would  be  expended  for  my  hydraulic-power-cylinder 
44  cwt.  once  in  15  minutes,  or  at  the  rate  of  3  cwt.  per  minute  con- 
stantly. The  ratio  is,  therefore,  240  to  1  ;  that  is,  240  times  the 
quantity  of  water  is  admitted  into  the  condensers,  that  would  be 
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adinittc^d  into  the  hydraulic  ;  this,  if  thoup^lit  safer,  could,  after  use, 
be  retained  in  a  closed  tank,  which  might  thus  correspond  so  far  ^rith 
the  condensers,  and  from  thence  l»e  either  withdrawn  by  the  bilgt;- 
pump,  or,  by  what  I  at  first  proposed,  a  common  plunger-pumj),  worked 
by^  an  eccentric  fitted  in  a  convenient  position  on  the  screw-sliaft. 

1  have  thus  estimated  roughly  the  quantity  of  water  employed  ia 
the  service  of  steering  the  ship  at  full  speed.  I  have  here  a  drawing 
of  full  dimensions  of  the  three- way  cock,  which  has  been  constructed  by 
my  ingenious  friend  Mr.  Rentnn,  an  engineer  to  whom  I  am  indebted 
for  nuu;li  that  is  novel  in  carrying  out  my  plans.  This  three-way  cock, 
which  1  liave  before  alluded  to,  is  situated  in  a  convenient  iv>8ition,  so 
as  to  be  easily  accessible  to  the  quartermaster,  and  by  its  use  a  great 
savin f^  is  effected  at  slow  sjjeeds  of  the  power  /  must  employ  at  full 
speeds  to  ensure  rapidity  of  action.  But  even  this  I  have  modified, 
for  it  occurred  to  me  that, — as  every  seaman  must  have  witnessed, — in 
righting-  the  helm,  no  manual  labour  is  required,  but  that  the  action  of 
the  j)assing  cohmin  of  water  ujwn  the  surface-area  of  the  rudder 
exert  in j^-  a  great  force,  the  controlling  power  has  only  to  be  released, 
and  the  helm  will  right  itself  ;  so  I  would  make  a  similar  arrange- 
ment to  ijconomise  i)Ower  in  this  plan,  and  to  meet  this,  a  slide  of  a 
I)eeuliar  kind  has  been  constructed,  which,  at  the  middle  point  of  its 
motion,  opens  a  free  passage  through  itself  between  the  two  directing 
tubes. 

\\\  this  method,  nearly  one-half  of  the  original  quantity  of  which  I 
first  spoke  is  saved  uuder  all  conditions  of  8te(>rage;  and  again,  more  than 
anothcM-  third  of  the  remaining  (|uantity,  taking  a  long  average,  through 
the  economising  process  brought  into  action  l)y  the  three-way  cock. 

To  form  some  conception  of  the  force  necessary  t<)  be  exerted  at  the 
f;lK)rt  tiller  used  for  steering  by  hydraulic  |)Ower,  I  may  say  that  the 
j;ressiire  necessary  to  be  exerted  to  pul  the  helm  over  in  a  minute  is 
abinit  50  tons  ;  and  this  after  allowing  25  1)Ct  cent,  for  friction. 

In  the  '•Achilles,"  the  an-aiigement  of  the  beams  and  strengthening 
carl  ins  ol)liges  me  to  take  a  longer  radius  than  was  proposed  for  the 
"  AVarrior ;''  conseciuently  the  pressure  in  tiie  tiller  cylinders  will  not  be 
ni(»re  thsm  about  o5  tons,  and  the  length  of  the  stroke  under  5  feet. 

It  will  naturally  be  asked  by  naval  men — how  do  you  propose  to 
sfeer,  should  the  hydraulic  be  disabled?  My  njjilyis,  that  the  original 
tiller  existing  still  in  situ,  the  tackles  may  be  shackled,  and  steering 
resumed  as  before,  by  the  wheel  and  ropes. 

The  gear  1  employ  to  connect  and  disconnect  the  hydraulic  is  shown 
intiiis  sketch  (I),  Fig.  1)  and  may  be  d( ascribed  as  a  movable  fork  sliding 
by  nn'ans  r)f  a  c/urse-threaded  screw  upon  the  tiller  to  grasp  a  pin,  and 
this  being  j)laced  on  the  underside  of  the  tiller  no  derangement  would 
be  likoly  to  ensue  should  the  shij)  strike  her  rudder  on  the  ground,  for 
the  tiller  would  then  In*  lifted  up  clear  of  the  fork. 

In  sunnnarizing  the  foregoing,  1  desire  to  say  that  the  advantages  I 
claim  f(»r  niv  system  are  as  follows: — 

Firstlv,  the  enn»lovmeutof  the  vast  accumulation  of  the  exterior  fluid 
I)ressiiig  against  the  ship's  bott(»ni  to  work  an  engine  which  sliall 
coiive}'  a  |)ower  upon  h^'draulic  principle  to  the  tiller  head. 
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Secondly.  As  this  accumulator  power  always  exists  under  all  pos- 
sible conditions  of  a  ship  afloat,  and  is  constant  and  regular  in  its 
action,  I  can  avail  myself  of  it  at  any  moment  in  large  or  small  quan- 
tities, with  certainty  of  immediate  action,  however  long  it  may  have  been 
unemployed.  This  is  what  I  claim  as  the  great  advantage  over  a 
steam-engine,  which  naturally  can  only  be  brought  into  play  when  the 
steam  is  up,  and  as  in  the  "Minotaur"  must  be  kept  pumping  in 
water  to  waste,  that  it  may  be  ready  when  required  for  use.  The 
engine-room  space  occupied  by  this  "  steam-pumping  engine  "  is  moreover 
saved  by  the  employment  of  my  waUr^pumping  engine^  as  I  place  the 
latter  on  the  keel  of  the  ship,  in  a  spot  wholly  unemployed  and 
onadapted  for  any  other  purpose. 

Lastly,  the  incompressibility  and  incondensibility  of  water  compared 
with  steam  is  another  feature  to  my  mind  of  no  small  importance  in  its 
application  to  the  purposes  proposed. 

It  has  been  suggested  that  a  seaman  accustomed  to  steering  a  vessel 
by  the  ordinary  wheel  might  be  at  a  loss  how  to  manipulate  the 
steering  gear  of  the  hydraulic  apparatus.  I  have  therefore  arranged 
a  small  wheel  which  is  made  to  act  on  the  valve  rod  by  a  simple 
mechanical  movement.  This  wheel,  placed  in  the  pilot  house  on  the 
bridge  or  rifle  tower,  the  steersman  only  requu*es  to  move  a  few 
spokes  either  way  in  order  to  shift  the  helm ;  and  on  putting  the  centre 
spoke  amidships,  the  helm  is  righted  by  the  self-acting  process  I  have 
before  described.  By  a  beU  crank  action,  I  propose  that  the  slide  rod 
may  be  moved  at  other  parts  of  the  ship,  and  I  have  proposed  that  a 
small  indicator,  which  is  moved  by  an  endless  chain  passing  round  the 
rudder  head,  and  a  wheel  of  corresponding  dimensions  should  be  placed 
immediately  under  the  eye  of  the  man  at  the  helm. 

As  a  contrast  between  the  physical  power  employed  in  putting  the 
helm  hard  over  when  the  ship  is  going  14  knots,  if  steered  with  the 
ordinary  wheel  and  tiller  ropes,  I  may  instance,  that  in  the  "  Prince 
Consort,"  it  required  eight  men  crowded  into  the  wheel,  and  twenty- 
eight  at  the  relieving  tackles  in  my  cabin  to  get  the  tiller  over  in  a 
minute  and  a  half;  whilst  in  the  form  of  steering  gear,  I  have  now  pro- 
posed, no  more  force  is  necessary  than  can  be  readily  applied  by  a 
hoy. 

If  I  have  failed  in  making  myself  quite  intelligible  with  regard  to 
the  various  parts  and  working  of  my  engine,  I  shall  now  be  happy  to 
reply  to  any  questions,  and  shall  be  very  glad  to  have  the  opinion  of 
Naval  Officers  upon  the  subject. 

The  Chajbx Air :  We  have  had  a  rery  clear  description  given  of  this  steering 
apparatus,  and  I  invite  gentlemen  to  discuss  the  subject,  or  to  offer  anj 
observations. 

Captain  Hortok,  R.N. :  I  should  like  Captain  Inglefield  to  explain  whether  there 
is  any  other  way  of  moving  the  helm  besides  the  little  wheel  that  he  has  described  ? 

Captain  Inglefield  :  That  will  be  the  only  means  of  steering  a  wheel  two  feet  in 
diameter. 

General  Boileau,  F.R.S.  :  I  think  you  said  the  length  of  the  stroke  of  the  cylinder 
was  five  feet  P 

Captain  Inglefield  :  Of  the  tiller  cylinder. 
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Major-Gcncral  Boileaxt  :  Might  I  ask  if  that  would  be  sufficient  to  put  tho  heiliD 
hard  over  ? 

Captain  Inglefibld  :  Yes ;  it  is  calculated  to  put  the  helm  against  tho  eahin 
bulkhead.  I  may  add  that  the  principal  adrantago  of  the  plan  I  propose  is,  entirely 
to  dispense  with  the  steering  wheel,  where  usually  a  number  of  men  are  placed.  It 
would  do  away  with  the  wheel,  ropes,  and  the  15-foot  tiller. 

Lieutenant  A.  GiLMOSE,  B.N. :  I  may  remark  that  by  your  method  yon  release  one 
gun's  crew. 

Captain  Ikolefield  :  A  whole  gun*s  crew  at  least ;  and,  moreover,  the  men  are 
placed  in  safety. 

Navigating-Lieutenant  J.  RicnARX>8,  R.N. :  I  should  like  to  ask  what  arrangement 
Captain  Inglefield  proposes,  when  the  helm  is  moTcd  amidships,  to  nrevent  it  flyuig 
oyer  to  the  other  side  if  the  ship  is  rolling  ?  because  in  tho  ordinary  tiller  the  oppoaite 
ropes  hare  a  checking  power.  What  is  proposed  to  retain  the  helm  aminahipt^ 
because  when  it  is  rehoTcd  it  will  fly  oyer  to  tne  other  side  ? 

Captain  Inglefield  :  Not  if  the  ship  is  going  through  the  water.  If  the  aliip  it 
coing  fourteen  knots  an  hour,  the  helm  will  remain  amidships  ;  but  the  man  has  an 
indicator  before  liim,  and  the  instant  the  helm  is  righted,  he  can  lock  it,  by  patting 
the  slide  in  such  a  position  that  the  water  cannot  moyo  in  either  of  the  tiller  cylin- 
ders. Perhaps  it  will  be  better  to  explain  that  when  the  ship  is  going  to  sea  the  only 
process  necessary  is  to  open  the  Kingston  yolye,  the  Kingston  valye  being  open,  the 
sea  then  lias  free  access  to  the  pumping  engine,  but  nothing  is  done  until  the  rod 
admits  the  water  into  one  or  otner  of  the  tUler  cylinders,  and  the  moment  the  water 
has  been  checked  from  going  into  one  of  those  pipes,  that  moment  all  action  oeaaet. 
Tlio  man  might  leayo  the  wheel  and  go  away ;  the  water  is  locked  in  the  tillflv 
cylinders,  tho  pumping-engine  can  neither  work,  nor  can  alteration  take  place  in  tlH 
water  which  exists  in  the  two  tiller  cylinders  ;  the  engine  stops  immediately* 
because  tliero  is  nothing  for  it  to  do. 

Lieutenant  Biciiabds  :  That  does  not  appear  to  mo  to  check  the  play  of  the 
rudder  instantly  ? 

Captain  Inglefield  :  Yes,  the  moment  the  water  is  locked  up  in  the  two  tillw 
cylinders  it  is  impossible  for  the  rudder  to  moyc.  Water  is  an  incompressible  flnidL 
It  is  posit  iyoly  locked  into  the  two  tiller  cylinders,  and  tho  helm  is  eyen  more  rigid 
than  it  could  ever  h&ve  been  with  ropes. 

Lieutenant  Q-ilmore  :  For  the  rudder  to  move  it  must  burst  the  cylinders  P 

General  Boileaxt  :  They  form,  as  it  were,  incompressible  buffers  ? 

Captain  Inglefield  :  Exactly  so.  There  is  an  adyantage  which  I  consider  water 
has  oyer  all  other  things.  In  the  "  Northumberland  apparatus,"  steam  was  used  to 
moyo  the  tiller  ropes,  but  tho  power  was  so  enormous  that  in  the  case  of  the  "  flwirt 
Eastern,"  where  it  also  was  used,  the  cliains  were  carried  away  ;  the  chains  were 
rendered  almost  too  rigid  by  this  immense  power.  The  inyentor,  therefore,  prelan 
using  a  strong  rope. 

The  CiiAJEMAN :  What  is  tho  position  of  the  bridge  in  your  plan  ? 

Captain  Inglefield  :  I  haye  made  these  drawings  from  the  ordinary  Admiralty 
drawings.  Here  is  the  pilot-house,  where  the  Captain  stands.  My  arrangement 
brings  this  rod  inside  the  armour  plate.  Tho  **  Achilles  "  is  armour-plated  only  m 
high  as  tho  main  deck,  then  there  is  a  belt  all  round  the  ship  enclosing  the  batterr. 
Tliis  rod  is  brought  up  just  inside  that  belt ;  the  armour  plating  protects  the  whole 
of  my  apparatus. 

Captain  Horton  :  What  would  be  the  effect  were  the  pilot-houso  shot  away  ? 

Captain  Inglefield  :  I  propose  that  there  should  be  soyeral  other  meana^  oC 
moring  the  rod.  On  the  main,  upper,  or  lower  deck  you  may  haye  similar 
wheels :  any  motion  that  will  moye  it  up  and  down  six  inches  will  do.  I  haye  also 
suggested  that  it  should  be  carried,  by  means  of  a  bell  crank  leyer,  to  the  other  end. 
of  the  bridge,  so  that  tho  Officer  of  the  watoh  may  put  his  hand  upon  the  leyer,  and, 
without  calling  the  Quartermaster,  put  the  helm  down  himself;  a  bell  crank  lever 
will  moye  the  rod  up  and  down  six  inches. 

Lieutenant  Gilmobe  :  Would  that  do  P 

Ca])tain  Inglefield  :  Yes,  because  I  propose  that  the  action  of  one  should  cor* 
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respond  with  the  action  of  the  other.  The  chances  are  that  the  hebn  would  he 
amidships,  and  then  it  would  ho  locked/and  the  Captain  could  moye  it  indepen- 
dentlj. 

Lieutenant  Gilmobb  :  Would  jour  plan  he  applicable  to  the  ordinary  wheels  we 
have  now,  one  on  each  deck — the  fighting  wheels  ? 

Captain  Inoletibu)  :  Certainly. 

Lieutenant  Bichabds  :  How  do  jou  propose  to  get  rid  of  the  waste  water,  if  the 
apparatus  is  used  whilst  the  ship  is  under  sail  ? 

Captain  Inglefikld  :  That  is  one  of  the  conditions  that  has  not  been  generally 
entered  into,  because  steering  bj  an  apparatus  of  this  sort  has  not  hitherto  been 
applied.  It  is  presumed  that  the  ship  is  going  into  action  or  mancsuvring,  and  that 
the  steam  is  up,  as  is  the  case  in  all  men-of-war.  I  hare  considered  that 
question  apart  from  this  process  of  mine.  I  propose  that  in  all  steamers, 
abaft  the  disconnecting  gear,  should  be  fitted  an  eccentric  to  work  a  plunger 
pump.  There  would  be  this  double  advantage.  When  the  screw  is  ms- 
connected,  the  ship  going  from  four  to  six  knots,  the  screw  will  generallj 
revolye.  Now,  if  tne  ship  is  disabled  and  so  much  water  is  made  as  to  put  the 
fires  out,  bj  disconnectmg,  the  screw  revolTing  as  she  goes  through  the  water 
would  pump  the  ship  out ;  and  that  would  applj  to  ships  sailing  as  well  as  to  ships 
in  distress  when  the  fires  were  put  out  by  water  in  the  hold.  In  the  "Prince 
Consort "  the  screw  would  always  move  when  disconnected,  the  ship  going  about 
fiye  knots.  Of  course  the  immense  power  required  to  moye  a  screw  of  tliose 
dimensions  would  haye  been  abundantly  enough  to  pump  the  ship  out ;  therefore, 
if  you  were  sailing,  with  the  screw  disconnected,  the  same  action  would  take 
place.  But  supposing  no  such  means  were  available,  then  I  have  calculated 
that  the  water  adnutted  in  twenty-four  hours  under  ordinary  sailing  at  sea 
would  be  no  more  than  the  quantity  of  water  which  it  is  usual  to  admit  into  a 
ship  every  day  for  the  purpose  of  keeping  the  bilges  clean,  and  which  is  pumped  out 
by  hand.  In  the  "  Prince  Consort "  we  used  to  &t  in  every  morning — the  engineer 
did  it  as  a  matter  of  cleanliness — a  certain  amount  of  water,  which,  running  into  the 
bilges,  was  pumped  out  again  to  sweeten  the  hold.  The  quantity  of  water  that 
would  be  admitted  into  a  ship  according  to  my  plan,  merely  for  steering,  would  be 
no  more  than  is  let  in  every  twenty-four  hours  for  sweetening  the  bilges  under 
ordinary  circumstances.  Of  course  the  plan  I  propose  is  a  fighting  plan,  which,  with 
men-of-war  now-a-days,  is  the  constant  condition  in  which  they  move.  We  found 
with  a  cruising  squadron  that  very  few  ships  could  tack  or  do  anything  with  the 
screw  fixed,  unless  the  wind  was  very  strong. 

Major  Baillib,  Bengal  Staff  Corps :  I  should  like  to  ask  some  questions  with 
respect  to  the  pumping  apparatus.  Is  there  any  provision  for  reciprocating 
motion  ? 

Captain  Inglsfield  :  Yes ;  as  an  engineer  would  explain  it,  the  ordinary  poppet 
motion  is  used  here  (P,  Fig.  1).  It  is  well  understood  by  engineers ;  though  it  is 
not  shown  in  this  drawing. 

Major  Baillie  :  May  I  ask  the  diameter  of  that  piston  ? 

Captain  Inglefield  :  36  inches.  There  happens  to  be  a  space  which  I  measured 
in  the  hold  of  the  "  Achilles,"  just  under  the  magazine,  exactly  fitted  for  the  pur- 
pose. I  thought  this  strong  back  (S,  Fig.  2)  might  be  in  the  way,  but  I  found  that 
the  piston  would  drop  exactly  beside  it.  Over  it  is  a  valve  (V,  Figs.  1  and  2)  wliich 
communicates  with  tJEie  Kingston  valve  through  a  slide.  I  know  one  objection  may 
be  raised  as  to  foul  water  getting  in,  whether  it  would  not  interfere  with  the  fine 
working  of  an  hydraulic  machine.  But  to  get  over  that,  a  Kingston  valve  of  the 
ordinary  dimensions  (about  12  inches),  is  used  ;  but  the  aperture  through  which  the 
water  gets  to  it  will  be  a  double  area,  flush  with  the  side  of  the  ship ;  and  tliat  will 
have  a  coarse  sieve  fixed  on  it,  so  as  to  prevent  seaweed  and  other  things  getting  in. 
Here  (V,  Fig.  2)  I  propose  another  slide  which  will  be  capable  of  being  taken  off  and 
cleaned  when  the  ship  is  in  port,  so  that  it  will  be  impossible  for  any  dirt  to  get  in. 
The  water  which  passes  into  the  tiller  cylinder  is  a  constant  quantity,  not  a 
variable  quantity,  like  that  which  is  admitted  for  pumping  purposes,  and  wliich 
afterwards  passes  into  the  bilge. 
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Mi^or  Baillh  :  I  tliink  yoa  Mid  tlie  waUat,  after  it  pMMi  into  Uia  egriiadar  a 
discharged  into  the  bilge.    Gen  it  be  dieeherfed  enjwbeie  elie  f 

Captain  Ingletisld  :  It  mnft  be  diacherged  thm. 

Major  Bailus:  It  not  the  pumjp  then  higher  than  Uie  ie»  oatnde  P 

Captain  Inglbtield  :  Ko,  it  ii  inaide. 

Major  Baillib  :  I  am  epeeking  of  where  the  irater  aoto  ii|Mni  the  tiDer. 

Captain  Inolifibld  :  There  ii  no  disofaaise  there.  I  waa  inat  ivfins  thai  llwt  ii 
constant  water,  onlj  changed  bj  the  action  of  the  pomp  here,  A,  Kg  1.  Ae  waltii  that 
comes  in  with  the  power  ia  changeable  water;  and  after  haTing  emted  Uedf  wlA 
its  power  it  is  useless,  andfidb  into  the  biln.  The  ehief  *»*g™— *  of  tiie  **  AohiDea* 
suggested  that  it  should  be  allowed  to  &U  in  here,  F,  lig.  1,  where  it  iiBmediatflll||f 
gets  into  the  bilges  under  the  engine-room,  and  is  taken  out  by  the  bi]j|^piiiii|it. 

The  CHATRifAy :  The  sulgeot  bron|;ht  before  ua  is  one  of  Taygraet  mtenat  in  the 
present  day.  As  far  as  I  oan  see,  it  la  a  most  uiefol  and  notft  deeiraMe  afndieatioa. 
It  appears  to  bo  perfectly  safe  from  the  shot  of  the  enemy*  and,  firom  wfaatYgaAher, 
it  appears  to  bo  easily  under  eontroL  On  both  these  grounda  it  appeara  a  iwy 
desirable  application  for  our  men-of-war.  I  think  the  meeting  must  oongrafaJate 
Captain  In^lefieldon  baring  shown  so  much  engineering  knowledge  on  tliia  aubjeeli 
and  wish  him  all  the  success  tiiat  he  deserves.  I  am  sure  that  you  wiU  join  naa 
thanking  him  for  his  Tery  intenetiDg  p^per. 
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By  Lieutenaat  Abthub  H.  GiLXOBEy  B.N.* 

Ix  submitting  to  your  notice  several  of  my  inyentions,  I  feav  tfUt 
instead  of  my  findmg  safety  in  their  numbers,  you  may  find  tediooi^ 
ness. 

My  excuse  must,  however,  be  that  I  think  their  adoption  will  be 
benefit  to  the  Service,  and  therefore  to  the  country. 

Inventing  is  not  a  lucrative  business,  as  I  know,  to  my  cost ; 
the  brain  having  brought  forth  an  idea,  we  take  it  to  our  heart  bm-  ^f^ 
child  of  our  mind's  creation,  and  make  much  of  it.    Everybody 
his  own  crow  the  blackest,  and  I  suppose  it  is  the  same  with  in 
At  any  rate,  I  think  that  no  harm  can  accrue  from  trying  these  i 
tious  of  mine.    It  is  a  ppreat  boon  to  the  Officers  of  both  Services  ihttt^vir?  ' 
possess  a  place  like  this  Institution,  where  we  can  come  and  disbordiftj^  f. 
ourselves ;  in  some  cases,  ^*  a  mouse  may  be  the  result  of  our  labougp^l'  ■ 
but  still  here  is  an  arena  to  which  we  can  come,  and  having  ezplaiaiif^ 
our  plans,  can  listen  to  suggestions  from,  and  enter  into  discusaon»willk? 
friends  who  have  an  equu  share  of  zeal  with  ourselves  for  the  good'ofi  > ,, 
the  country.  '  ' 

I  will  first  mtroduce  to  you  my  oldest  friend,  "  An  expaad&ig^.^  . 
shot-plug."     (Plate  II,  Figs.   1,  2,  3.)    It   is  a  friend  of  iM^ ; '] 

fears    standing,    as   I  invented  it  when  a  midshipman  in  Cbinflb.. 
have  altered  it  since  hy  jiving  it   a   sheath  to  protect  it  whoir    - 
being   driven   out   tlux)u^   a  jagged  shot-hole  in   an   iron  Bbig^, 

*  Now  Commander  Gilmore,  BJfl'w— >£]>;' 
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It  is,  in  fact,  an  umbrella,  except  that  the  ribs  radiate  from  the 
centre  until  they  are  at  right  angles  with  the  rod ;  the  shoulders  sur- 
rounding the  head  of  the  plug  prevent  the  arms  going  beyond  the  right 
angle.  The  covering  and  hning  of  the  plug  would  he  coated  with 
oakum,  and  smothered  with  tallow  and  white-lead,  in  order  to  make 
them  water-tight.  The  way  to  use  the  plug  is  this :  force  it  through 
the  shot-hole  until  the  arms  are  clear  of  the  outside,  then  slip  the 
confining  ring  off,  and  bearing  out  on  the  thrusting  rod,  pull  in  on  the 
handle,  thus  expanding  the  arms ;  you  then  turn  away  on  the  fly-nut 
of  the  screw,  which,  coming  agamst  the  bar,  which  forms  a  bearing, 
the  arms  are  hove  taut  against  the  ship's  side,  and  the  hole  is 
stopped.  I  may  here  mention  rather  a  curious  coincidence,  viz.,  that 
when  I  last  lectured  here,  it  was  upon  my  "electric  ship-steering- 
telegraph  ;"  on  that  occasion  Captain  M'Killop  gave  an  explanation  of 
his  plan  for  a  portable  "  coffer  dam  "  for  stopping  holes  and  leaks ;  this 
evening  Captain  Inglefield,  whom  I  must  look  upon  as  a  successful  rival 
(for  although  my  telegraph  was  adopted  and  several  ships  fitted  with  it, 
amongst  others  the  Royal  Yacht  which  brought  the  Princess  of  Wales 
over  when  she  came  to  be  married,  still  the  instruments — why,  I  do 
not  know — were  considered  too  delicate) ;  to-night  Captain  Inglefield 
lectures  upon  his  invention  for  steering  ships,  a  plan  which  has  been 
adopted,  and  I  explain  my  method  of  stopping  holes,  which  I  hope  to 
see  adopted.  The  expanding  plug  is  for  stopping  from  the  inside  any 
hole  up  to  3  feet  in  length  by  2  feet  6  inches  in  breadth ;  you  will 
see  that  the  arms  are  of  irregular  lengths,  so  as  to  adapt  the  plug  to 
the  hole,  putting  the  greater  length  of  plug  over  the  greatest  diiEuneter 
of  hole. 

I  will  now  explain  my  method  of  stopping  holes  from  the  outside, 
(Plate  II,  Figs,  i — 12).  There  is  an  old  saying  that  the  first  blow  is 
half  the  battle.  Now,  in  case  of  a  monster  shot  penetrating  a  ship 
below  the  water  line,  the  first  blow  would  be  all  the  battle^  unless  we 
have  the  means  (and  we  have  not)  of  stopping  that  hole  speedily  and 
well.  I  feel  convinced  that  this  plug  of  mine  will  do  it,  whether  the 
hole  be  between  wind  and  water,  or  feet  below  the  water  line,  for  some 
of  the  new  ships  do  roU  pretty  heavily.  I  have  been  asked  the  question, 
"  How  shall  I  find  the  hole  if  it  is  a  long  way  down!"  Well,  if  a  ship 
rolls  sufficiently  deep  to  expose  herself  to  penetration  in  the  bottom, 
next  time  she  rolls  she  will  show  us  the  hole,  and  we  shall  know 
where  to  apply  the  stopper;  should  she  be  obstinate,  and  refuse 
to  roll  to  the  same  extent  again,  still,  knowing  by  the  concussion 
whereabouts  the  shot  struck,  we  should  feel  about  with  an  instru- 
ment caUed  a  groper,  and  hold  on  to  the  hole  until  we  have  the 
stoppper  over  it.  At  intervals  along  the  side  I  have  sockets  fixed. 
(Fig.  9).  The  stopper  consists,  as  you  see,  of  a  steel  rod,  having 
on  it  a  travelling  stud  plate,  with  iamb-nut,  and  a  top  travelling  plate 
with  a  screw  working  in  a  female  screw  in  it,  having  on  its  inner 
end  a  plate  to  bear  agaiust  the  side.  (Figs.  6,  9,  11,  12.)  At  the 
lower  end  of  the  rod  is  an  oval  plate  (Fig.  7),  concave  in  the  centre, 
faced  with  gutta-percha ;  in  the  middle  of  this  plate  is  a  central  pin, 
connected  with  the  rod  by  what  is  called  a  Dutch  joint.    The  mode  of 
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application  is  as  follows : — Having  taken  the  rod  to  the  BodDBt 
tne  hole,  it  is  lowered  to  the  reqmred  depth,  and  kept  in  its  piaea  If 
guys  worked  from  inboard,  the  stud  revolving  in  tho  aouiels  m 
stopper  bein^  in  its  ^laoe^  the.  screw  is  set  to  work  and  the  hob  ii 
covered ;  if  me  hole  is  on  the  torn  of,  or  under  the  faOge,  the  Diririi 
joint  comes  into  play;  as  the  screw  is  hove  on,  it  poahes  tbe  ml 
outwards  and  downwards,  the  pin  pressing  the  plate  down,  and  joawB 
see  that  as  I  heave,  the  plate  tnms  in  until  the  whole  face  iiaa  a  beaiivg 
on  the  ship's  side.  (Fig.  9.)  People  saj,  "Oh,  bat  wlulat  yoa  «ie  bhf 
this,  the  men  applying  it  will  be  shot ;"  pjerhaps  ao,  bat  war  is  not  a 
game  played  wim  sqnirts  and  rose-water,  it  is  a  game  in  wfaidi  nsa 
must  expect  killing,  or  being  kflled,  to  form  part.  I  woold  ptoCedt 
the  men  by  using  mantelets,  and  hide  them  by  homing  a  amaaa-lnl 
while  they  were  at  work. 

Supposing  the  shot  hole  to  be  a  very  large  one,  with  a  cracik  ladialiBf 
from  it,  I  have  a  sort  of  spring  mattrass,  abont  1  foot  thidc,  wtt 
springs  about  it,  and  well-backed.  That  will  be  pat  inside  this  lAng 
to  cover  the  radiating  crack. 


EXPANDING  SPONGE. 

I  will  explain  to  non-professional  people,  that  after  a  gon  has 
iired,  particles  of  the  cartridge  are  sometimes  left  in  the  gun  in  a 
of  ignition ;  if  the  gun  is  reloaded  whilst  these  fragments  are  on 
tlie  charge  will  explode  and  kill  the  loaders.    The  use  of  the  sponi 
to  extinguish  these  sparks.   We  all  know  that  fire  will  die  out 
has  its  proper  feed  of  oxygen  procured  from  the  air.    By  forcing  ,i 
sponge  home  to  the  bottom  of  the  bore,  and  pressing  it  there,  the 
will  be  extinguished.  In  my  sponge  you  will  see  that  the  core  is  i 
into  three  parts  and  hollowed  into  a  wedge  in  the  centre  (Fig.  I 
the  three  parte  are  kept  together  by  elastic  bands ;  the  end  of 
staff  forms  the  male  wedge,  and  it  is  kept  in  its  place  by  meana 
pin  working  in  a  slot,  the  woollen  covering  is  put  on,  and  the 
is  complete. 

The  rod  is  kept  in  its  place  by  a  spiral  spring  working  in  the  end- 
thc  female  screw.    As  soon  as  the  man  has  forced  the  sponge  homib^'! 
expands  and  fills  up  the  whole  of  the  chamber.   (Pig.  14).    I  have 
out  with  it  slow  match,  quick  match,  live  coals,  burning  oakom, 
all  sorts  of  combustibles.    The  sponge  expands  about  an  inch  and 
quarter,  and  entirely  fills  up  the  end  of  the  chamber  of  the  g^un. 

You  see  that  to  force  the  sponge  home,  a  certain  amount  of 
is  required.    In  order  to  know  if  the  sponge  is  forced  home,  I  hai 
here  for  beginners,  an  instrument  which  1  call  a  "  Tell-tale."  (Pig.  II 
This  spiral  spring  is  equal  to  a  pressure  of  40  lbs.  If  you  put  that  pi 
sure  on  the  sponge,  the  gong  attached  to  it  will  strike ;  out  unless  til 
man  puts  40  lbs.  pressure  upon  the  sponge,  the  gong  will  not  striku 
My  new  sponge  is  intended  for  men  who  have  just  joined  the  service^^ 
and  are  going  through  their  instruction. 
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ANTI-TORPEDO  VESSEL. 

I  havd  here  what  I  call  an  anti-torpedo  vessel.  (Figs.  16,  17).  It 
is  supposed  to  lead  the  way  for  a  fleet  going  in  to  attack  a  place. 
She  is  not  impregnable  or  impenetrable;  but  she  would  receive 
a  number  of  discharges  from  torpedoes  before  she  would  sink.  She 
is  intended  for  a  forlorn  hope,  going  in  to  clear  the  way  before  the 
storming  party  come  on,  and  she  woidd  be  manned  by  volunteers.  She 
is  built  entirely  in  cells.  Half  these  cells  are  to  be  used  as  coal- 
bunkers,  magazines,  water-tanks,  &c.  The  other  half  I  leave  empty 
to  give  buoyancy.  Here  is  the  engine-room,  with  Admiral  Elliot's 
turbine ;  there  is^  therefore,  no  screw  to  come  to  grief.  We  will  say 
that  this  cell  is  the  one  under  which  a  torpedo  bursts.  The  torpedo 
blows  it  up,  and  sends  it  where  you  like.  The  cells  round  it  are  per- 
fectly intact,  and  the  water  rises  in  it  to  the  height  of  the  water 
outside ;  the  column  of  water  not  in  the  least  depressing  the  ship.  It 
would  be  like  a  screw  well,  with  the  water  rising  up  and  down  in  it. 
The  ends  before  and  abaft  the  cells  are  water-tight.  (Pigs.  16,  17). 
The  forecastle  would  be  divided  into  water-tight  compartments. 
Such  a  vessel  would  require  very  few  men,  one  gun's  crew,  one 
man  to  command,  and  one  to  steer.  Captain  Inglefield's  steering 
apparatus  would  be  a  sine  qud  non.  You  see  that  the  cells  come  down, 
and  are  rivetted  to  the  iron  skin ;  and  are  again  rivetted  lower  down  to 
the  bottom.  (Fig.  16).  Each  cell  forms  a  little  ship  in  itself .  Destroy  one 
of  these  cells,  and  you  have  still  other  vessels.  The  drawing  is  on  the 
scale  of  a  gun-boat,  100  feet  long,  25  feet  beam.  The  ship  contains 
twenty-eight,  of  these  cells  besides  the  air-tight  compartments.  I 
thought  of  giving  her  a  greater  rise  of  floor,  but  I  could  not  get 
stability.  1  gave  her  a  flat  floor,  and  large  bilge-pieces  (Fig.  18)  to 
steady  her.  She  is  not  intended  for  a  sea-going  ship.  Her  engines 
will  only  give  her  four  or  five  knots  in  order  to  stem  a  strong  tide.  I 
purpose  to  carry  one  monster  gun  of  600  lbs.  She  is  to  be  towed  to 
the  place  to  be  attacked,  and  is  intended  to  clear  the  way,  the  other 
vessels  following  in  her  wake.  Very  few  provisions  would  be  required, 
very  little  coal,  and  few  stores. 

DOUBLE-ACTION  LOCK. 

I  have  here  also  a  double-action  lock.  Persons  acquainted  with 
cnnnery  know  that  two  men,  Nos.  1  and  2,  attend  the  lock.  When 
No.  1  has  got  his  sight  on,  he  has  to  wait  for  No.  2  to  cock  the  lock. 
By  means  of  my  double-action  lock.  No.  1  has  entire  control  of  the 
gun  himself.  No.  1  slacks  one  end  of  the  trigger  line,  which  is  an 
endless  rope,  and  holds  the  other  at  the  ready.  As  soon  as  the  sight 
is  on,  he  pulls  it.  He  has  not  got  to  tell  No.  2  to  cock  the  lock,  nor 
has  he  to  wait  for  anybody.  lie  has  the  gun  entirely  under  his  own 
control.  For  the  ordinary  tube  will  be  substituted  a  tube  with  a  top 
like  the  head  of  a  large  blanket-pin. 
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Tho  Chaibscax  :  With  referenoe  to joxae  external  plug.    I  do  not  foito 
stand  how  jou  ascertain  the  poaition  of  a  shot  hole  frma  outoide  tha  ahqx 

Lieutenant  Gilmobe  :  If  the  ship  roll,  and  exposes  a  hdb,  she  will  sihow  wlientii 
hole  is.    You  take  this  rod  to  the  nearest  socket,  lower  it  down  until  it 


level  with  the  shot-hole,  it  is  kept  in  its  plaee  bj  guya.    This  lod  imtokm  mim 


above  the  water-line  on  the  flat  oi  the  ship.    This  enrred  vod  ia  to  1m 
the  water  line,  and  with  this  screw  you  iamb  the  plate  orer  the  holau 

Lieutenant  Leogb,  BJf . :  What  would  be  the  time  for  plnggiiig  a  bcda  wIibbIpi 
down? 

Lieutenant  Gtlmobs  :  I  should  think  three  or  four  minntas.    I  fcnot  tptoBjw 
that  I  have  made  the  plate  aa  oval  fFig.  7)  for  the  same  reason  that  I  had  ~ 
of  an  irregular  form  (Fig.  2).    The  longest  part  of  the  Ofal  ia  to  ^owrnt  t 

diameter  of  the  shot-hole.    There  is  a  thumb*sofew  here,  which  jams  thia  on  » 

pin.    I  slacken  it  before  I  put  it  down  to  any  angle  jou  like,  and  it  ia  fixed  aeooidiq 
to  the  length  of  the  shot-hole. 

Captain  Boileau  :  What  amoont  of  lateral  idaj  does  that  admit  of? 

Lieutenant  GiucoBE :  It  will  depend  entirefy  upon  the  length  of  tho 

is  the  radius  ;  you  can  work  it  to  any  angle  you  like.    Am  aroM,  ahot-holeo  an  at4 
a  little  underneath  the  water-line. 

The  CHAiBifAN :  Hayeyou  sockets  fitted  on  the  ship's  side? 

Lieutenant  Gilkobe  :  These  are  fitted  on  the  ship's  side  at  inteiTala  of  aboitf  1 
feet.    They  would  form  part  of  the  iron  plate. 

The  Chaib3(an  :  What  is  the  weight  of  that  stopper  in  an  iron  ship  P 

Lieutenant  G-llhorb  :  About  2^  cwt.  It  looks  werj  heoTy  on  aoooimt  of  IM 
thickness  of  gutta-pereha.  It  is  made  with  a  flange  edge,  which  on  boing  piiiHi 
against  the  side  expands. 

Captahi  iNaLBPiELB  :  The  pressure  of  the  external  column  of  water  would  tNl 
to  keep  it  in  its  place  ?  -^ 

Lieutenant  Gilmobb  :  Yes.  HaTing  a  laree  &oc  to  the  stopper,  yon  mifflit  mM 
it  along  without  feeling  for  the  Bhot-lu>le.  The  suction  of  tho  water  wonlS  diMrf 
over  the  hole. 

Lieutenant  Leooe  :  Is  the  spindle  of  that  oxpansive  apparatus  made  of  Mmi 
bccauBc,  supposing  a  shot  should  not  strike  straight,  but  diould  take  an  "I^WmI 
direction,  would  it  not  be  difficult  to  put  that  apparatus  through  the  hxAo  ?  '^J 

Lieutenant  G-ilhobe  :  You  could  put  this  through.  *'? 

Lieutenant  Leoge  :  What  is  the  diameter  of  the  spindle  ?  • 

Lieutenant  GiLMOBE :  The  spindle  is  sovep-eighths  of  an  inch.  ^ 

Lieutenant  Leoge  :  If  the  shot  should  not  take  a  direct  course,  yoiu  wmt 
hardly  get  the  spindle  to  bend  sufficiently. 

Lieutenant  Gilmobe  :  You  can  get  it  in  at  any  angle,  either  straightfoa  waifl*^ 
sideways. 

Lieutenant  Leooz  :  I  can  well  understand  that  you  could,  if  the  hole  were  i 
but  supposing  there  were  18  inches  of  wood-backing  and  the  shot,  after  it 
through  the  armour-plate,  should  rise  ? 

Lieutenant  Gilmobe  :  I  think  if  a  shot  penetrated  the  armour-plating  it  wooM 
not  be  deflected  by  the  wood-backing.  There  are  many  cases  in  an  iron  Tcssel  ^Hmm 
you  could  not  apply  the  internal  shot-plug,  and  there  I  have  tho  outward  ono  t^ 
fSall  back  upon. 

Captain  Jnolefield  :  I  think  the  torpedo-vessel,  to  men  who  are  likely  to  ho  pal 
in  the  position  of  having  to  engage  a  batteiy  on  a  foreign  coast,  is  reallr  a  aoril 
important  invention ;  for  I  am  quite  satisfied,  that  in  these  days  the  thmg  bmiI 
likely  to  cause  a  panic  amongst  men,  perhaps  even  amongst  Officers,  is  the  approaelifaii 
a  coast  where  torpedoes  are  supposed  to  lie.  It  is  yery  well  known  that  the  aoCian 
of  a  torpedo  is  such,  that  the  instant  a  vessel  touches  it,  almost  at  the  same  ^Tiiian|_ 
she  goes  to  the  bottom.  That  is  to  say,  a  hole  is  made  so  completely  thnnu^  hoi^ 
that  the  water  rushes  in,  and  there  is  small  chance  of  any  one  escaping.  That  ii 
the  rca<H>n,  I  say,  why  the  dread  of  torpedoes  is  likely  to  cause  a  pamo  amongst  liw 
men.  I  do  think  that  a  yessel  such  as  has  been  proposed  by  Lieutenant  GKlmore,  b 
tho  best  way  of  meeting  that  difficulty  in  approaching  an  enemy's  coast ;  fbr  that ' * 
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manned  by  Tolunteers,  taking  the  rough  edge  off  all  the  torpedoes  that  lie  in  the 
route,  will  be  safely  followed  by  the  rest  of  the  squadron  ;  and  the  oftener  she  was 
blown  up,  the  more  satisfied  of  theur  own  safety  would  they  be.  I  must  congratulate 
Mr.  Gilmoro  on  developing  this  idea,  because  I  feel  if  I  were  commanding  a  squadron 
and  taking  it  in,  that  this  vessel  of  Mr.  Gilmore's  would  be  the  best  siSeguard  that 
it  could  have  in  approaching  a  shore  where  torpedoes  were  supposed  to  exist. 

Lieutenant  Gilmobe  :  I  propose  to  have  a  chain  attached  to  the  vessel,  which 
would  drag  after  her  and  explode  the  torpedoes  as  she  went. 

Captain  Hobton,  B.N. :  Would  the  vessel  have  substance  sufficient  to  resist  the 
explosion  of  any  considerable  torpedoes  ? 

liieutenant  Gilmobe  :  The  less  substance  the  better.  If  you  had  a  rigid  sub- 
stance  the  explosion  of  the  torpedo  would  drive  up  all  the  cells  immediately  around 
it ;  but  by  having  thin  iron  plates  the  explosion  finds  vent  at  once,  and  comes  up 
through  the  cells.  If  you  had  a  thick  5-inch  bottom,  the  effect  would  be  to  smash 
the  whole. 

Captain  HoBXOir :  But  if  a  toipedo  explodes  oveir  an  ftrea  of  20  feet  in  diameter, 
which  is  not  a  large  space,  it  woukL  almost  cover  the  beam  of  a  vessel,  25  feet  wide. 

Lieutenant  Gilmobb  :  This  design  is  merely  drawn  on  tiie  lines  of  a  gun-boat. 
You  might  have  the  vessel  any  size  you  like. 

Captain  Hobton  :  My  fear  would  be  that  with  a  vessel  d  fooh  small  dimensions, 
there  would  be  great  danger  of  her  being  cut  in  two  by  a  torpedo. 

Lieutenant  GmcoBB :  If  a  torpedo  burst,  there  would  be  a  cushion  of  water 
between  the  torpedo  and  the  vessel,  which  would  tend  to  prevent  any  damage  being 
done ;  whereas  if  the  torpedo  bursts  immediately  under  the  vessel,  the  action  comes 
at  once  on  the  cells  directly  over  the  torpedo. 

Captain  Hobton  :  I  foiget  the  precise  dimensions  you  gave. 

Lieutenant  Gilhobb  :  G^iis  is  the  dimension  of  a  40-horse  power  gun-boat.  The 
cells  are  5  feet  8  inches  by  4  feet  3  inches.  Then,  you  have  at  the  end  these  water- 
proof partitions. 

Captain  Hobton  :  I  spoke  because  I  happen  to  have  seen  a  good  many  explosions 
with  experimental  torpedoes ;  and  they  have  left  me  with  the  impression  that  the 
area  of  destruction  was  larger  than  you  have  stated. 

Lieutenant  Gilhobb  :  I  had  the  pleasure  of  going  down  with  you  on  one  occasion, 
and  seeing  Harvey's  torpedo. 

The  Chaibman  :  We  are  much  obliged  to  Lieutenant  Gilmore  for  having  brought 
before  us  these  novel  inventions  of  his  fertile  genius,  and  we  return  him  our 
best  thanks  for  his  explanations. 


D  2 
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DBSOBimON  OF  PLATE  II. 


FiGB.  1,  2,  Z^'—Bxpcmdima'Skci^JPUM^  applied  fnm  vmde,-^k.  Sliot-plng  ynmmm 
to  expansion.  B.  Shot-plug  ezpanded,  external  fiew.  0.  Shot-plug  expuidad^ 
intenial  view.  D.  Shield  to  jpnieot  plug  whilst  being  thruat  out  through  jagged 
nolo.  E.  Arms  which  spread  tlie  oanTaos  and  fisamonght  oomposing  the  stopper. 
F.  Coni(»d  head  of  shot-pug.  O.  Bod  of  plug  ha^ng  a  wonn  on  it.  H.  F^-mit 
screwing  up  against  beennff-rod  I,  whidi  eoes  across  innde  of  shot-hole.  K.  Jfetd. 
ring  securins  plug,  until  ue  anns  are  &iKt  of  shot-hole,  when  it  is  pulled  off  hj 
jiggiiig  line  L.  M.  Expanding  rod  with  diso-end  K,  which,  pressing  againat  thfr 
inside  of  plug  at  F,  opens  the  plug  and  keepe  it  expanded. 


Fios.  4,  5,  6,  7,  8, 11,  and  12,  mHoud  Shot-hole  Stopper  appHiedfrom  outeida, 
variout  fiUingt. — A.  Bods.  B.  MoyaUe  box  and  screw.  0.  Movable  box 
stud.  D.  Stopper  plates  fiused  with  gutta-percha.  E.  Central  pin.  F.  Dutch  joialL 
O.  Locking-nut,  bj  slacking  which  3ie  pitch  of  plate  maj  be  altered,  as  in  H,  m>  a» 
to  place  greatest  diameter  of  OTal  over  greatest  length  of  shot-hole.  K.  Loops  Ar 
guys.    L.  Loops  for  lowering  rod. 

Fia.  8  shows  the  action  of  central  pin  and  Dutch  joint  in  turning  the  stoppar  fa 
under  bilge,  the  dotted  line  showing  the  peipendicular. 


Fig.  9. — Section  of  ship's  side,  showing  shot-hole  B,  with  stopper  beins  phoiA 
over  it,  and  D  stopped  with  internal  stopper ;  AA,  guys ;  C,  capstan  barforaaniBllf 
SS,  sockets ;  M,  man  ready  to  heave  up  screw. 

Fio.  10. — Showing  shot-hole  covered  by  stopper,  8  feet  below  water-line,  and  on 
the  turn  of  the  bilge. 

Figs.  16, 17, 18,  l9.--Description  of  AnH-Torpedo  Veitel—A.  Upper  deck.  B. 
Water-line.  C.  Shows  the  division  of  the  alternate  cells  into  double  irntnr  liirtit 
compartments  (empty).  D.  Armour  plate  from  2  feet  below  water-line  toSfiife 
above.  £.  Double  bottom,  divided  into  compartments  of  the  same  superficud  Mifr 
as  the  cells.  F.  Cells  rivetted  to  inner  skin.  G-.  Junction  of  cells.  H.  Tfnulm 
room.  I.  Water-tight  compartments.  J.  Turret.  £.  Nozzle  from  turbine.  ]ju 
Derrick  and  groper.    M.  Gm>ping  rake  and  torpedo. 


LECTURE. 


Friday,  January  15th,  1869. 

Major-Genebal  the  Hon.  JAMES  LINDSAY,  Inspector-General  of 

Beserve  Forces,  in  the  Chair. 


THE  DISTRIBUTION  OF  OUR  WAR  FORCES.    Part  I. 

By  Captain  J.  C.  R.  Colomb,  Royal  Marine  Artillery. 

The  distribution  of  our  war  forces  covers  such  a  vast  extent  of  ground 
and  involves  so  many  questions  of  national  importance,  that  I  feci  some 
explanation  is  due  to  this  meeting  for  my  apparent  audacity  in  attempt- 
ing to  bring  before  it  so  large  a  subject.  When  it  is  remembered  that 
the  distribution  of  the  Army  is  generally  considered  to  be  something 
entirely  distinct  from  the  distribution  of  the  Navy,  and  vice  versd^  and 
that  both  these  questions  have  engaged  and  are  absorbing  the  atten- 
tion of  eminent  men,  I  feel  that  I  may  well  be  thought  rash  in  attempt- 
ing to  deal  with  the  two  combined. 

My  reason  for  taking  the  Army  and  Navy  together,  under  the  head 
of  War  Forces,  is  simply  that  in  the  matter  of  distribution  I  am  unable 
to  see  how  it  is  possible  to  separate  the  one  from  the  other.  I  am 
fully  aware  that  this  is  not  the  common  opinion,  for,  as  a  rule,  it  will  be 
found  that  persons  deeply  interested  in  the  warlike  condition  of  this 
country  may  be  divided  into  two  classes — those  who  regard  it  from  a 
purely  naval  point  of  view,  and  those  who  confine  their  attention  ex- 
clusively to  the  military  bearings  of  the  question. 

Theoretically,  and  by  the  thorough  good  feeling  which  exists  between 
the  sister  services,  they  are  the  United  Services,  and  practically  they 
are  united  by  the  common  purpose  for  which  they  exist,  namely, 
national  safety.  Now  let  us  take  this  common  ground  on  which  the 
services  meet,  and  from  this  starting  point  investigate  how  far  the 
national  safety  is  dependent  upon  each,  and  in  the  first  instance  let  us 
come  to  a  clear  understanding  as  to  what  is  meant  by  the  term,  national 
safety.  Unfortunately  many  persons  seem  to  tluiik  that  it  means 
nothing  more  than  the  safety  of  that  part  of  the  Empire  called  the 
British  Isles,  and  that  national  defence  means  the  securing  of  Great 
Britain  and  Ireland  against  invasion.    Now  unquestionably  the  defence 
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of  the  United  Kingdom  against  invasion  is  an  object  of  primaiy  im- 
portance', but  to  suppose  that  this  is  the  one  thing  needful  in  the  matter 
of  national  defence,  is  a  grievous  error. 

The  sources  of  our  greatness  are  the  possession  of  India  and  oar 
commercial  prosperity — ^without  India  and  without  oommeroe  ^ve  ahonU 
be  at  the  bottom  of  the  scale  of  civilized  nations.  Bearing  this  in 
mind,  let  us  suppose  that  the  view  which  limits  national  defence  to  the 
protraction  of  Great  Britain  and  Ireland  agmnst  invasion  be  practically 
adopted,  and  that  the  whole  iiesonrces  of  the  countnr  have  been  wholly 
and  exclusively  directed  to  rendering  the  soil  of  the  British  Isles 
secure,  and  that  this  object  has  been  fnllj  attained,  what  would  our 
position  be  in  time  of  aggressive  war  on  the  part  of  one  or  more  great 
pnowers  ?  Does  it  not  stand  to  reason  that  as  the  object  of  all  aggree- 
sive  war  is  either  to  acquire  territory,  or  to  weakeo,  if  not  destroy,  the 
power  of  the  nation  against  which  war  is  made,'  the  easiest  and  the 
safest  mode  is  adopted  to  carry  oat  that  object ;  under  the  circnm- 
stances  we  have  supposed,  therefore,  an  enemy  would  naturally  confine 
his  efforts  to  destroying  our  commerce  and  our  power  in  India,  leaving 
the  British  Isles  to  watch  this  proceeding  with  impotent  dismay. 

The  value  of  India  to  the  Empire  is  something  tangible,  and  the 
probable  result  of  its  loss  to  England  is  something  easuy  understood  ^ 
by  all,  but  our  commercial  prosperity  is  a  vague  term,  and  though  it 
carries  to  the  mind  a  conviction  of  stupendous  wealth,  the  effects  npoi 
the  country  of  its  complete  or  partial  interruption  is  not  so  easily  est 
culated,  and,  therefore,  we  are  but  too  apt  to  fall  into  a  habit  flC 
generalizing  upon  this  subject.  Now  for  all  practical  purposes  infa^ 
mation  must  be  definite  and  precise,  conseauently,  I  desire  to  draw  jqm 
attention  to  a  few  facts  relative  to  the  value  of  our  commerce  in  ordm 
to  establish  the  necessity  which  exists  for  considering  its  protectioafa 
an  integral  part  of  national  defence. 

Our  commercial  prosperity  is  in  direct  proportion  to  the  freedom  with 
which  we  can  carry  on  trade  with  our  colonies  and  other  countries. 
Commerce  is  in  fact  the  link  that  binds  together  the  several  intersste 
of  the  scattered  territories  composing  the  Empure. 

If  we  take  the  trade  returns  for  the  year  1866,  we  find  that  the  tdlsi 
impoi*ts  into  the  United  Kingdom  amounted  in  value  to  £295,000|0M 
sterling,  of  which  upwards  of  £72,000,000  came  from  our  own  poosssi 
sious,  and  that  the  value  of  British  produce  alone,  exported  from  ths 
United  Kingdom  during  that  year,  amounted  in  value  to£l88,000,000L 
of  which  more  than  £53,000,000  went  to  British  possessions,  the  totu 
value  of  exports  from  the  United  Kingdom  (taking  British  and  foveign 
produce  together)  came  to  £239,000,000,  therefore  the  total  value  si 
articles  en  raute  to  and  from  the  United  Edngdom  during  diat  yesE 
amounted  to  £534,000,000  sterlinig. 

It  is  worthy  of  remark  that  our  total  annual  exports  and  importa 
exceed  in  value  those  of  Germany  and  France  taJcen  together,  am 
greater  than  those  of  all  Europe,  exclusive  of  those  two  countries,  and 
are  neariy  four  times  as  great  as  those  of  the  United  States  of 
America. 

Now  if  we  strike  a  monthly  average  of  the  value  of  our  exports  and 


I 

f 


Vol  la 

ijo                                 • 

1 

MAP     OF 

mmMi  BmriT. 

^ 

Awas 

tm:^ilaw^ 

1                     J 

i\ 

Skmvtfffjraoiyxd  luies  of' hail  and.  the 

TS^^T 

1 

w«i 

., SJKWSSi<,.-t^-=-^  „-^J«>P^ 

■ 

THE  DISTRIBUTION   OF  OUR  WAR  FORCES.  39 

imports,  we  find  it  to  be  44^  millions.  Supposing,  therefore,  the 
trade  of  the  United  Kingdom  to  be  completely  interrupted,  the  loss  on 
commerce  may  be  estimated  at  the  rate  of  44^  millions  per  month. 
Under  these  circumstances,  and  with  the  above  figures  before  us,  the 
fallacy  of  supposing  that  national  defence  involves  nothing  more  than 
the  security  of  the  United  Kingdom  against  invasion  is  sufficiently  evident. 
If  the  high  roads  of  the  world  are  closed  to  us  by  the  presence  of  armed 
and  opposing  forces,  against  which  we  are  unable  to  contend,  the 
results  would  be  almost,  if  not  quite,  as  disastrous  to  the  Empire  as 
invasion  itself.  Hence  it  is  that  any  scheme  for  national  defence  must 
provide  for  three  things : — 

1st.  The  defence  of  the  United  Kingdom. 

2ndly.  The  protection  of  our  commerce. 

3rdly.  The  occupation  of  India. 

It  is  upon  the  proper  fulfilment  of  these  three  great  requirements 
that  our  national  safety  will  mainly  depend,  and  it  is  for  this  we 
require  war  forces. 

Now  as  regards  the  defences  of  the  United  Kingdom  against 
invasion — it  is  to  the  Army  and  its  Reserves  that  we  must  look  for 
protection,  but  the  Navy,  represented  by  a  Channel  Fleet,  is  its 
powerful  and  necessary  adjunct. 

In  the  case  of  invasion,  the  Navy  would  be  a  mighty  auxiliary  to 
the  Army,  but  the  latter  could  afford  no  assistance,  and  would  be  but 
a  host  of  spectators  were  our  enemy's  operations  directed  only 
against  the  Channel.  Again,  to  protect  our  commerce,  we  require  a 
Navy,  but  in  order  to  enable  the  Fleets  composing  it  to  act,  they 
must  have  fixed  bases  of  operations,  and  these  must  be  secured  to 
them  by  land  forces,  consequently  in  the  second  requirement,  the 
Army  steps  in  as  auxiliary  to  the  Fleet. 

Lastly,  for  the  occupation  of  India,  we  require  an  Army ;  but  the 
safety  and  efficiency  of  that  Army  depends  upon  our  keeping  open  our 
communication  with  that  country — this  duty  can  only  be  performed  by 
the  Navy.  These  are  briefly  my  reasons  for  asserting  that  the  dis- 
tribution of  the  Army  and  Navy  are  so  intimately  connected,  that  it  is 
impossible  to  consider  justly  the  distribution  of  one  apart  from  that  of 
the  other. 

Before  passing  to  details,  I  would  lay  before  you  some  general 
principles,  which  it  appears  to  me  desirable  to  establish. 

As  our  war  forces  exist  to  meet  the  exigencies  of  war,  they  should 
be  placed  in  such  positions  during  peace,  as  would  best  enable  them 
to  act  to  the  greatest  advantage  should  that  unhappy  contingency 
arise. 

Next,  I  think  it  may  be  fairly  assumed,  that  in  the  matter  of 
national  defence,  we  are  bound  to  look  to  the  general  welfare  of  the 
Empire.  But  when  we  remember  the  vast  extent  of  our  territories 
scattered  as  they  are  over  the  face  of  the  globe,  it  is  manifestly 
impossible  to  take  the  whole  burden  of  their  defence  upon  our  own 
shouldera. 

The  question  of  defending  the  United  Kingdom  is  of  para- 
mount importance,  because  it  is  the  seat  of  Government,  the  base  of 
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operations,  the  citadel  in  fact  of  the  whole  Empire ;  bat  as  regudt 
our  other  territories— always  excepting  India — it  is  reasoname  to 
say  that  those  colonies  and  dependencies,  whose  geognphical  poaitioa 
and  natural  advantages  do  not  entitle  them  to  be  conaidered  ai 
military  positions  necessaiy  for  the  general  safetv  of  the  Empiie,  must 
defend  themselves.  There  are  many  places,  which,  for  the  sake  of 
our  communications  we  must  strain  eveiy  nerve  to  hold  against  all 
odds,  and  these  I  shall  particolarize  hereafter,  bat  to  the  vest  of  our 
possessions,  we  are  compelled  by  oar  limited  means  to  say,  dafend 
yourselves  from  direct  attack,  we  can  do  no  more  than  giiard  tibe 
communications  which  are  common  to  ns  alL  We  should  say  this, 
because  it  is  useless  and  wrong  to  hold  out  hopes  of  militarv  annintanaiy 
which,  ill  their  hour  of  danger,  we  should  have  to  withoraw,  and  it 
is  evident,  that  if  we  can  secure  these  high  roads  to  ourselves,  and 
consequently  to  them,  tiiey  would,  with  the  sole  exception  of  our 
North  American  Provinces,  now  called  ^'  Canadia,''  be  virtually  excloded 
from  the  probability  of  attack. 

When  it  is  remembered  that  the  area  of  the  United  King^dom  is  i 
one- thirtieth  part  of  the  total  area  of  the  British  £mpire;  that  hs 
population  is  less  than  one -fifth  of  the  total  population  of  the  Empire^ 
and  that  the  greater  portion  of  our  war  forces  is  furnished  by  that 
small  proportion  of  the  population,  it  is  plain  that  we  must  rigid^ 
economise  our  forces  by  carefully  choosing  the  best  possible  defensive; 
positions  for  them,  so  as  to  command  that  which  is  essential^ 
necessary  to  the  military  safety  of  the  Empire,  namely,  ^'  its  commumet^. 
tioiis''  We  must,  in  snort,  by  "  strategy "  make  good  the  deficienqy 
ill  respect  of  numerical  military  strength. 

In  speaking  of  Canadia  I  know  I  am  treading  upon  delicate  g^roond^  - 
because  tlie  possibility  or  advisability  of  its  defence  is  a  subject  of. 
much  dispute  amongst  military  men,  but  having  particularly  allnded  ' 
to  it,  I  will  state  my  reasons  for  thinking  it  should  be  left  to  defend; 
itself — they  are  these :  In  the  first  place  we  cannot  keep  open  oor^ 
communications  with  that  country  all  the  year  round,  because  natine^ ' 
closes  them. 

2udly.  The  war  which  would  threaten  our  North  American  Provinces 
would  of  all  others  be  the  one  which  would  most  seriously  endanger* 
our  communications  generally.      We  should  have  enough  upon  our 
hands  without  undertaking  the  defence  of  an  extensive  frontier. 

3rdly.  Whilst  recognizing  the  fact  that  <^ Canadia'*  possesses  a  reserve 
of  militia  and  volunteers,  numbering  upwards  of  200,000  men,  we  mnst 
not  forget  that  any  regular  military  force  we  could  possibly  dispatch ; 
to  its  assistance,  though  but  a  small  contingent  in  respect  of  numbers 
as  compared  with  this  local  reserve,  would  be  large  in  comparison  to 
the  total  strength  of  our  regular  army,  if  we  exclude,  as  we  must,  the 
number  requu-ed  for  India. 

4thly.  If  we  determine  to  engage  in  the  task  of  defending  "Canadia,** 
the  energies  and  resources  required  for  that  particular  purpose  would 
be  just  so  much  deducted  from  the  means  otherwise  available  for  the 
general  safety  of  the  Empire.  We  must  therefore  call  upon  the  rest  of 
our  dominions  to  make  a  sacrifice  of  a  certain  portion  of  their  security ; 


THE  DISTRIBUTION   OF   OUR  WAR  FORCES.  41 

we  "  rob  a  good  many  Peters  to  pay  one  Paul."  If  we  succeeded  in 
defending  our  North  American  Provinces,  some  of  our  other  possessions 
would  most  probably  suffer ;  if  we  failed  in  the  attempt,  "  Canadia" 
would  be  no  worse  off  than  if  it  had  not  been  made,  but  other  of  our 
territories  would  still  lose  by  the  transaction,  and  the  whole  Empire 
would  feel  the  loss  of  prestige  consequent  upon  failure. 

Lastly.  Whether  we  are  able  to  defend  "  Canadia "  is,  to  say  the 
least,  doubtful ;  that  it  is  of  no  value  as  a  military  outpost  is,  however, 
certain  ;  surely,  therefore,  to  endeavour  to  hold,  at  considerable  cost,  a 
doubtful  position  of  no  value  is  false  in  principle. 

These  are  some  of  my  reasons  for  concluding  that  military  expediency 
forbids  the  attempt.  IJnder  these  circumstances,  the  removal  of  our 
regular  forces  from  that  part  of  our  dominions  follows  as  an  inevitable 
necessity,  for  leaving  them  there  now,  amounts  to  "holding  out  hopes 
"  of  military  assistance,  which,  in  the  hour  of  danger,  we  should  be 
"  compelled  to  withdraw.**  If  we  are  not  going  to  defend  the  Canadian 
frontier,  there  is  another  special  reason  for  advocating  the  removal  of 
the  troops  now  quartered  there.  If,  unhappily,  a  nipture  with  the 
United  States  were  to  occur  at  a  certain  time  of  year,  we  should  be 
forced  to  leave  them  where  they  are ;  they  would  be  cut  off  from  us  by 
weather,  but,  laying  the  physical  difficulty  aside,  and  supposing  war  to 
break  out  at  a  favourable  period  of  the  year,  it  would  become  a  very 
serious  question  whether  it  would  not  be  better  to  leave  them  where 
they  were,  rather  than  depress  the  public  mind  and  insult  "  Canadia  " 
by  evacuating  the  country  the  moment  any  real  danger  appeared. 

It  may  be  argued  that  the  presence  of  a  regular  force  in  that  country 
is  necessary  for  the  repression  of  exceptional  disturbances,  such  as  the 
late  ''  Fenian'*  outbreak;  but  I  think  it  may  be  assumed  that  if  the 
local  forces  are  not  equal  to  such  a  small  emergency,  it  is  useless  to 
expect  that  they  can  meet  the  exigencies  of  more  serious  danger ;  in 
fact,  the  Fenian  raids  ma}'  be  regarded  as  the  means  of  giving  the 
reserves  of  "Canadia**  some  experience  in  the  art  of  war,  and  may 
therefore  be  of  some  advantage  to  those  forces. 

By  all  means,  in  peace  and  war,  let  us  give  to  our  North  American 
provinces,  and  to  all  our  other  dominions,  all  the  assistance  we  can 
in  the  shape  of  experienced  officers  and  military  equipment,  but  do  not  let 
us  risk  our  regular  forces  in  the  direct  defence  of  any  portion  of  our  terri- 
tories, the  possession  of  which  is  not  essentially  necessary  to  the  safety 
of  the  state.  Let  us  guard  against  the  military  blunder  of  leaving  our 
communications  and  our  whole  position  exposed,  in  order  to  defend  com- 
paratively small,  and,  in  a  purely  military  sense,  valueless  posts.  Let 
"  Canadia  '*  and  all  our  colonies  and  territories  unnecessary  to  the  Em- 
pire as  military  posts,  fully  and  clearly  understand  that  we  will  never 
suffer  them  to  be  wrested  from  the  mother  country,  that  any  attempt 
to  do  so  will  bring  down  upon  tlie  aggressor  the  vengeance  of  England; 
but  that  they  must  rely  on  themselves  for  protection  from  direct 
assault,  in  order  to  leave  the  regular  forces  of  the  United  Kingdom  free 
to  act  in  such  a  manner  as  will  best  make  that  vengeance  felt. 

I  will  now  consider  separately  the  distribution  of  our  war  forces 
for  the  performance  of  the  three  cardinal  duties  imposed  upon  them. 
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Direct  assault  upon  Great  Britaiii  or  Irdand  mmgf  hm  placed  vmIb 

two  \niiidn : — 
1st.  1  rivasion,  or  the  landing  of  a  foreign  army,  witii  m  "wiem  aithar  li 
marching  on  the  capital,  oyeminning  the  oonntij,  off  taking  m 

arsc^nals  and  dock}'ard8  in  reyerse. 

2ii(l.  Attack  upon  one  or  more  of  those  fixed  and  foctifledaneaMbni 
dockyards,  either  for  the  sole  purpose  of  theur  iliwh  ntUun,  in  osda 
to  (.'ripple  by  a  single  blow  the  source  of  onr  naTal  ^taeogdv  * 
with  the  intention  of  boldly  seizing  a  strong  poaitiop,  tvn&glhl 
defences  a^inst  us,  and  thus  establishing  a  wtnog  baaa  fa 
ulterior  operations. 

If  tiie  first  plan  be  adopted,  we  know  not  at  what  pointa  to 
atta(.*k ;  if  the  second  is  followed,  we  can  pretty  well  gueaa  them. 

The  first  plan  offers  this  great  advantage  to  an  enemy— more 
of  taking  the  point  of  attadc  by  surprise ;  therefore,  it  appeara  to 
that  the  distribution  of  our  force  should  have  special  raCeiBnoi 
meriting  this  mode  of  attack,  due  precaution  being  taken  at  the 
time  to  provide  for  the  other  contingency. 

If  we  would  know  the  probable  course  of  action  which  woidd  h 
taken  by  an  enemy  following  out  the  first  plan,  we  find  it 
described  in  the  report  of  the  Defence  Commissbners  as  f oliowa> 

^^  The  object  of  an  enemy  would  be,  in  the  first  instance,  to  hmki 
^'  Kuf!i(rient  force  on  some  unprotected  part  of  the  coast,  to  enahla,|||j 
'<  to  H(>ize  and  hold  a  position  under  cover  of  which  the  inTaifiy 
'^  army  nii^ht  Ih!i  disembarked.  With  the  power  of  conoentratioQ  wS 
^^  steam  now  affords,  such  a  force  might  be  assembled  before  dAjlSj 
^'  u]>oM  any  point  selected  for  the  attempt,  and  thrown  on  shore  ia  tf^^ 
"  or  tliree  hours."  .1 

From  this  it  is  <^uitc  evident  that  the  success  of  such  an  expedHIa 
would  cliiefly  depend  upon  the  amount  of  time  allowed  in  the^S 
instanfHN  for  an  uuop];K>sed  landing.  Time  is  what  an  enemy  wo9 
m(jst  r(3(iuire  ta  make  g(K)d  a  footing  on  British  soil,  therefore  it  ia  laa 
that  w(;  nmst  most  rigorously  deny  him.  We  can  only  do  thia^|| 
taking  advantage  of  the  network  of  railroads  and  telegraphs^  and  m$ 
tribiiting  the  forces  with  reference  to  them,  so  as  to  obtain  the  po«| 
of  (;oneentration  on  any  given  point  in  the  shortest  possible  spaoQ  4 
time. 

To  arrive  at  practical  conclusions  as  to  the  precise  nature  of  tha 
distribution  wiiich  will  best  fulfil  these  conditions,  it  is  uecessaiy  li 
take  into  consideration  three  things: — 

1.  The  ground  to  be  defended. 

2.  The  means  of  communication. 

ii.  The  circumstances  by  which  the  nature  of  the  forces  to  be  eai^ 
ployed  may  be  determined. 

Let  us  investigate  these  three  things,  in  order  to  determine  the 
nature  of  the  distribution  which  would  l)est  meet  the  case  of  an  eneng 
following  out  the  programme  placed  under  the  second  head. 

Ist.  As  t<>  ground.  The  fixed  and  more  or  less  fortified  pointa  ol 
attack  in  (ireat  Britain  are,  Woolwich,  Chatham,  Dover,  Portsmouth, 
Portland,  Plymouth,  and  Pembroke,  and  in  Ireland,  Cork.    These  are 
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all  included  in  the  scheme  drawn  up  by  the  "  Defence  Commissioners." 
I  will  suppose  that  the  measures  proposed  for  rendering  complete  the 
defensive  works  at  each  place  have  been  carried  out,  consequently  I 
take  their  estimate  of  the  required  strength  of  these  garrisons  at  the 
time  of  expected  attack  (see  Appendix,  Table  1). 

2nd.  As  to  communications.  Each  one  of  these  places  possesses 
extraordinary  advantages  with  respect  to  the  power  of  rapid  com- 
munication with  the  surroiuiding  districts,  and  the  interior.  The  most 
favoured  are  Woolwich,  Chatham,  Portsmouth,  and  Portland ;  the  least, 
Plym(juth. 

3rd.  The  circumstances  by  which  the  nature  of  the  force  to  be  em- 
ployed may  be  determined,  are  set  forth  in  clause  9  of  the  Defence 
Commission  Report,  which  runs  as  follows : — "  The  objects  proposed  to 
"  be  obtained  by  fortifying  any  place,  are  to  enable  a  small  body  of 
"  troops  to  resist  a  superior  force  which  may  attack  it,  or  to  enable 
"  partially  trained  bodies  of  men  to  contend  successfully  with  those 
"  more  perfectly  trained  and  disciplined.  There  seems  no  reason  to 
"  doubt  that  such  troops  as  may  be  got  together  from  the  disembodied 
"  or  less  perfectly  trained  militia,  with  local  or  other  volunteers,  would, 
"  with  an  admixture  of  regular  soldiers,  be  able  to  defend  our  dock- 
"  yards  against  very  superior  numbers." 

From  this  it  is  clear  that  the  garrisons  of  these  positions  may  be 
chiefly  furnished  by  our  reserve  forces.  It  may  be  argued  that  these 
are  places  of  such  vast  importance  to  the  country,  that  it  would  be 
injudicious  to  leave  their  defence  chiefly  in  the  hands  of  any  but  regular 
troops.  It  must,  however,  be  remembered,  that  their  defence  is  but 
a  part  of  the  general  subject— defence  against  invasion — and  it  will  be 
seen  later  that  we  require  our  regular  forces  elsewhere.  Further,  let 
the  words  of  the  Duke  of  Wellington  be  called  to  mind  when  he  says — 
"  I  shall  be  deemed  foolhardy  in  engaging  for  the  defence  of  the  Empire 
"  with  an  Army  composed  of  such  a  force  of  militia.  I  may  be  so.  I 
"  confess  it.  I  should  infinitely  prefer,  and  should  feel  more  confidence 
"  in,  an  Army  of  regular  troops,  but  I  know  that  I  shall  not  have  them. 
"  I  may  have  the  others." 

Having  fixed  the  nature  of  the  forces  to  be  principally  employed  in 
the  defence  of  our  fortified  positions,  the  next  thing  to  be  done  is  to 
'•  get  them  together." 

Now,  disembodied  Militia  and  Volunteers  save  us  the  trouble  of  dis- 
tributing them,  for  they  distribute  themselves,  consequently  for  all 
practical  purposes  we  must  take  them  as  we  find  them,  and  our  efforts 
must  be  directed  to  bringing  them  together  at  the  riffht  titne,  and  at  the 
points  where  they  would  he  required  to  act.  It  need  not  be  asked  what  is 
the  right  time?  for  the  Duke  of  Wellington  fixed  it  at  *' the  moment 
war  is  declared."  So  far  then,  we  know  the  nature  of  the  force, 
we  know  the  points,  and  we  know  the  time.  But  hero  it  may  be  asked, 
what  j)roportion  of  regular  troof)s  is  required  ^  How  is  the  "  admix- 
ture "  to  be  estimated.  I  think  we  may  conclude  that  the  necessary 
number  of  regular  troops  may  be  taken  at  less  than  half  the  tot^il  gar- 
risons. Indetnl,  when  it  is  borne  in  mind  that  we  are  now  considering 
only  direct  as.-Miult  upon  these  fortresses,  which  really  means  bombard- 
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meiit  from  the  sea,  or  attack  upon  the  eea  defenoee,  we  may  faiily 
conclude  that  one-third  regular  troops  would  be  BufiBdent,  proTided 
more  are  within  reach  to  re-inforoe  the  garrisons  in  case  of  iieceaahy. 
AHriumhig  this  to  be  a  correct  proportion,  I  will  now  take  tlie  oountiflB 
surrounding  these  places  in  England,  and  show  how  far  they  are 
capable  of  meeting  the  demand  upon  their  reserve  forces  for  two-thizds 
of  the  garrisons. 

Table  2  is  a  rough  statement  of  the  reserves  at  and  aboat  these 
fortified  prjints,  and  I  think  it  will  be  found  sufficiently  accuratei 
althou;^h  I  have  been  unable  to  obtain  official  returns. 

It  will  bo  seen  by  this  that  Cornwall  and  Devon,  taken  together,  can 
easily  supply  two-thirds  of  the  war  garrison  of  Plymouth.  Dorset  can 
provide  in  like  manner  for  Portland.  Wilts,  Sussex,  and  Hants,  Tety 
nearly  make  up  the  number  required  for  Portsmouth,  and  Kent  anid 
Surrey  can  supply  Woolwich,  Dover,  and  Chatham. 

Thus  the  south  of  England  would  be  divided  into  districts. 

The  Plymouth  district  consisting  of  Cornwall  and  Devon. 

Th(i  Portland  district  consisting  of  Dorset. 

The  Portsmouth  district  consisting  of  Hants,  Wilts,  and  Sussex. 

The  Dover  and  Ghathtun  district,  of  Kent  and  Surrey. 

Nr>w,  if  it  be  a  true  principle,  and  I  maintain  that  it  is,  that  "  troops 
'^  should  be  placed  in  such  positions  during  peace  as  would  beet  enalw 
'^  them  to  act  to  the  greatest  advantage  on  the  breaking  out  of  war," 
it  is  pretty  clear  that  expediency  points  to  the  advisability  of  trainutf 
th(3  reserve  forces  of  Cornwall  and  Devon  for  the  specisd  purpose  of 
defiMiding  Plymouth,  those  of  Dorset  for  Portland,  and  so  on.  Ths 
annual  training  of  the  Militia,  the  annual  reviews  and  gatherings  of: 
the  Volunteers  of  the  counties  I  have  named,  would  then  take  place  on 
the  ground  they  would  in  reality  be  called  on  to  defend.  This  is  fte 
broad  j^rinciple  I  venture  to  advocate.  Each  annual  training  wonld' 
than  be  a  real  preparation  for  war.  Officers  and  men  would  learn  their 
duti(>s  and  their  places,  and  each  would  regard  the  fortified  point  of  tlie' 
dlHtrict  to  which  he  belonged,  as  his  post  of  honour  and  his  mOiteiy- 
hom(\  Tlie  fortifications  provide  incidentally  spare  barrack  acoom* 
modation.  The  Militia  require  barracks  in  which  to  train  their  men* 
Let  the  southern  counties  thus  have  the  barracks  they  would  ooca|^  m 
war. 

Ah  regards  the  admixture  of  regular  troops  for  these  garrisons,  it  is 
essential  that  the  whole,  or  at  least  the  greater  proix)rtion,  should  coKir 
sist  of  artillei'y  ;  but  as  our  regular  forces  are  required  for  the  general 
service  of  the  Empire,  it  is  necessary  to  consider  the  whole  question  of 
its  defence  before  proceeding  to  details  as  to  numbers. 

It  will  be  observed  that  I  have  omitted  to  mention  the  Channel 
iHlands,  wliich,  to  borrow  the  late  Sir  William  Napier's  words,  "  aie 
'^  more  intiniatel}'  connected  with  the  defence  of  England  than  ie 
"  generally  supposed."  Our  position  there  properly  comes  under  the 
head  of  '^  fixed  points,'*  and  aUhough  it  is  an  outpost,  I  will  say  a  few 
words  respecting  it  before  passing  to  the  rest  of  my  subject.  My  beet 
])lan  is  to  summarize  the  late  Sir  \V.  Napier's  opinion,  which  amounts 
to  this,  ^^  Jersey  and  Guernsey  must  fall  to  France  whenever  she 
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<'  chooses  to  annex  them."  Aldemey  mnst  and  can  be  held  by  ns  with 
1,000  regular  troops  and  the  island  militia.* 

Now  l^e  the  case  of  an  enemy  following  out  the  plan  of  operations 
placed  under  the  first  head. 

We  do  not  know  the  exact  points  of  attack,  but  there  are  probabilities 
which  help  us  to  airive  at  general  conclusions,  beating  on  the  question 
of  the  distribution  best  calculated  to  meet  the  emergency.  To  these 
I  will  briefly  allude.  First  of  all  from  what  quarter  is  an  attack  of 
this  nature  to  be  expected  ?  Not  from  Russia  alone  with  her  ports 
closed  for  a  great  portion  of  the  year  by  ice ;  nor  from  Prussia,  for 
the  same  reason ;  th6  other  powers  to  the  westward  of  these  two  need 
not  be  considered  until  we  come  to  France. 

Well,  then,  if  unhappily  France  be  the  aggressor,  and  wants  to  march 
on  the  capital,  over-run  the  country,  or  take  a  fortified  position  in 
reverse,  where  is  it  probable  she  will  attempt  to  land  her  army  ?  We 
can  only  answer  we  don't  exactly  know,  but  we  do  know  that  the 
south  is  more  open  to  attack  than  the  north.  If  the  object  be  a  march 
on  London,  it  is  not  Ukely  any  point  of  the  coast  at  a  great  distance 
from  London  would  be  chosen  for  the  landing  of  the  main  body,  as  the 
difficulty  of  keeping  open  the  line  of  communications  in  the  rear  of  the 
advancing  army  would  increase  with  its  length.  Hence  in  this  instance 
the  south  or  part  of  the  east  coast  would  most  likely  be  threatened. 
If  the  object  be  to  over-run  the  country  with  perhaps  the  ulterior 
motive  of  concentration,  we  may  look  for  assault  at  several  different 
places ;  if  the  intention  be  to  take  one  of  our  fortified  points  in  reverse, 
we  may  expect  the  landing  to  be  attempted  somewhere  in  the  vicinity 
of  one  of  those  points.  Pages — I  might  say — ^volumes,  have  been 
written  in  the  endeavoiu:  to  determine  the  probable  point  of  attack,  and 
the  only  safe  conclusion  that  can  be  drawn  from  the  mass  of  evidence 
and  opinions  is  a  very  general  one.  I  think  it  is  briefly  this,  that, 
owing  to  a  variety  of  circumstances,  the  points  most  likely  to  be 
selected  arc  situated  on  that  part  of  the  coast  lying  between  the 
Humber  and  Penzance.  This  line,  as  the  Royal  Commi8sionei*s  tell  us, 
is  •'  750  miles  long,  and  there  is  an  aggregate  of  nearly  300  miles  on 
"  which  a  landing  may  be  effected.**  The  practical  lesson  to  be  learnt 
from  this  general  conclusion  may  be  thus  summed  up:  the  forces 
intended  to  meet  the  case  of  an  enemy  acting  on  .the  first  plan  of 
operations,  must  be  distributed  in  such  a  manner  as  will  best  secure  the 
power  of  rapid  concentration  of  large  bodies  of  troops  on  or  near  any 
given  portion  of  this  assailable  coast  line ;  this  would  also  be  consistent 
with  the  duty  of  keeping  open  the  communications  of  our  fortified 
positions  with  the  interior.  I  must  here  explain  that  by  "  concentration 
of  large  bodies  of  troops  '*  I  do  not  mean  the  assembly  of  a  variety  of 
small  and  fragmentary  portions  of  regiments  or  even  brigades,  and  sa 
collecting  a  force  equal  to  an  Army  only  in  number,  but  I  intend  to 
convey  the  idea  of  mobilized  and  complete  brigades,  or  divisions 
of  an  Army  converging  with  rapidity  and  precision  on  any  named 
point. 

•  See  Appendix  to  the  Life  of  Qeneral  Sir  W.  Napier. 
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To  .avoid  confusion  I  will  here  adopt  the  term  used  1^  the  *'  Defenoe 
Oommissiou/'  and  call  the  force  intended  for  the  defenoe  of  the  cout 
line  ''  The  Manoeuvring  Armyr  in  contra-distinction  to  the  f Qioe  leqimed 
for  the  defence  of  the  fortresBcs,  which  may  be  termed  tiie  *^  Qfuritm 
Armjf"  The  more  important  consideration  relative  to  the  distribotioD 
of  this  Manceu\Tii^  Army,  is  that  which  has  referenoe  to  oonmnmiah 
tions,  for  the  defensive  force  is  comparatively  small,  while  the  line  d 
defence  is  of  great  extent.  It  is  unnecessary  to  consider  the  ciranm- 
stances  which  determine  the  nature  of  the  force  to  be  eoiployed,  lor 
thei-e  is  no  choice,  nor  possibility  of  selection.  The  Manoeavring' Ain^ 
consists  of  the  balance  remaining  of  the  military  forces  in  Gfeii 
Briliiiu  after  deducting  those  required  for  the  "  Garrison  Army.**  Tta 
more  regular  troops  the  better,  but  for  obvious  reasons  the  bulk  of  ths 
manoeuvring  force  must  be  composed  of  regular  and  irregular  reaerves 
— militia  and  volunteers — and  as  I  before  remarked  these  forces  dis- 
tribute themselves.  What  we  have  to  do,  therefore,  is  to  devise 
means  by  which  the  forces  scattered  over  the  face  of  Great  Biitain  can 
be  n)ost  readily  brought  to  bear  in  organized  masses  upon  any  point 
on  the  coast  lying  between  Penzance  and  the  Humber. 

This  can  best  be  done  by  grouping  the  counties  into  distriotii 
organizing  the  reserve  forces  of  these  districts  into  complete  brig^adeii 
assigning  to  each  brigade  so  formed,  au  appointed  place  in  a  diviaias. 
and  allotting  to  each  division  such  i)osition  in  the  ''  ManoBUvring-  At^^ 
as  is  most  convenient  and  suitable  to  the  general  object  intended  toDe 
accomplished  b}"  the  "  Manoeuvring  Army,"  namely,  the  defence  of  Ae 
coast. 

As  an  illustration  of  this  principle  I  have  prepared  Tables  3  and  4^ 
It  is  imperfect  and  open  to  many  grave  objections  as  regards  detaili^' 
but  I  trust  the  largeness  of  the  question  may  be  allowed  to  plead  bit 
excuse  for  its  defects.  In  drawing  it  up  I  have  been  guided  by  con- 
siderations of  a  general  kind,  and  a  brief  allusion  to  these  will  be  the 
best  explanation  of  the  tables. 

In  arranging  the  counties,  I  have  endeavoured  to  secure  a  conyeniaiit 
number  of  men  to  each  district,  so  as  to  admit  of  a  ^'  brigade-orgama^ 
tion."  I  have  not,  however,  attempted  to  subdivide  London,  Lancaster, 
or  Stafford  into  districts,  as  that  would  more  properly  come  under  the 
head  of  '^  organization."  In  fixing  the  district  head-quarters,  my  object 
has  been  to  obtain  a  central  position,  where  the  railways  opening  m 
the  district,  meet,  at  the  same  time  looking  to  the  means  of  direct 
communication  with  the  head-quartere  of  the  "  division"  to  which  the 
district  belongs  ;  and  I  have  given  the  preference,  where  it  was  possible, 
to  county  towns.  It  seemed  to  me  desirable  that  the  grouping  of  the 
force's  of  the  various  districts  into  ^'  divisions"  should  be  made  dependent 
upon  two  things,  namely,  convenience  of  numerical  strength,  and  the 
facilities  afforded  by  the  existing  lines  of  rail  for  intercommunication. 
In  (l(?t(Tniiuing  the  situation  of  its  head-quartere,  I  have  considered  die 
probable  destination  of  the  "  division"  after  being  called  out  and  con- 
centrated at  its  head-quarters  for  actual  service.  Now  this  distribution 
is  framed  in  order  to  secure  the  rapid  concentration  of  organized 
masses  upon  any  portion  of  the  more  assailable  coast  line.     Let  us  aee 
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how  it  would  answer  the  purpose.  Supposmg  danger  imminent,  the  first 
step  to  be  taken  is  the  gathering  in  of  the  forces  at  their  district  head- 
quarters ;  the  next,  the  moving  of  the  brigades  from  those  points  to 
the  head-quarters  of  the  "  division."  This  would  occupy  a  few  hours. 
The  position  of  the  Manoeuvring  Army  would  then  be  as  follows : — The 
1st  "division"  at  Aldershot;  2nd,  Colchester;  3rd,  Bristol;  4th,  Ox- 
ford; 5th,  Stafford;  6th,  Lincoln;  7th,  Manchester;  8th,  York;  ^h, 
Newcastle. 

A  reference  to  the  map  will  show  that  these  points  are  all,  in  a 
greater  or  less  degree,  centres  of  our  railway  systems.  Aldershot, 
for  example,  commands  the  whole  coast  of  Kent,  Sussex,  and  Hants ; 
Colchester  is  on  the  line  of  rail  running  along  the  coast  of  Essex, 
Suffolk,  and  Norfolk;  Bristol  is  within  easy  reach  of  the  coast  of 
Dorset,  Devon,  and  even  Cornwall;  the  town  of  Lincoln  is  about 
equL-distant  from  any  point  of  the  coast  of  that  shire. 

That  the  south  of  England  is  more  open  to  attack  than  the  north, 
east,  or  west,  needs  no  proof — it  is  evident  to  all ;  therefore,  the  prin- 
ciples of  distribution  of  the  forces  for  the  protection  of  England  should 
be  consistent  with  the  knowledge  of  this  fact,  consequently  what  we 
have  to  provide  for  is  a  general  movement  towards  the  south  of  all  our 
forces  on  the  eve  of  their  being  called  on  to  act;  Supposing  the  pro- 
posed distribution  to  be  adopted,  would  it  meet  this  requirement? 

To  find  an  answer  to  this  question  let  us  imagine  that  an  attack  is 
expected.  The  concentration  of  the  *' divisions"  would  have  taken 
place  ''  at  the  moment  war  was  declared.*'  Our  next  duty  would  be 
to  guard  against  surprise,  but  it  is  impossible  under  the  present 
political  division  of  Europe  for  any  portion  of  the  east  coast  to  be 
absolutely  surprised,  for  no  considerable  force  could  pass  Dover  day  or 
night  without  its  being  known  a  few  minutes  later,  all  over  England. 
This  limits  the  possibility  of  surprise,  under  existing  circumstances,  to 
an  attack  somewhere  between  Dover  and  Penzance.  Under  these  cir- 
cumstances, the  first  "  division"  would  probably  be  moved  from  Aider- 
shot  to  Tunbridge,  the  3rd  from  Bristol  to  Exeter,  the  4th  from  Oxford 
to  Salisbury,  the  5th  from  Stafford  to  Bristol,  the  7th  from  Manchester 
to  Aldershot,  the  8th  from  York  to  Oxford,  the  9th  from  Newcastle  to 
Stafford,  the  southern  Scotch  reserves  moving  down  and  taking  up  the 
positions  vacated  in  succession  by  the  EngUsh  "  divisions,"  being  thus 
ready  to  move  rapidly  to  the  support  of  the  more  advanced  forces. 

In  less  than  48  hours  from  the  declaration  of  war,  this  might  be  the 
position  of  the  "  Manoeuvring  Army,"  and  once  in  this  position  it  seems 
to  me  impossible  for  a  landing  of  any  serious  nature  to  take  place  with- 
out at  once  encountering  the  concentrated  opposition  of  previously 
organized  masses. 

It  is  needless  to  point  out  the  variety  of  combinations  that  could  be 
made  with  a  manoeuvring  army  so  situated.  I  confine  myself  to  an 
illustration  of  the  one  which  would  most  probably  be  required. 

In  the  matter  of  the  defence  of  Great  Britain,  I  have  taken  the 
^estion  of  reserve  forces  first,  for  three  reasons.  1st.  Because  the 
number  of  regular  troops  likely  to  be  available  for  that  duty  would  be 
small  compared  with  the  strength  of  our  reserves,  therefore  it  is  upon 
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our  reeeires  we  most  mainly  rely.  Sndly.  BunwM  the  more  tlie 
military  poeition  of  tlieTeserra  is  impnivBd,  the  mora  «•  onr  ragulan 
left  free  to  act  for  the  geaenl  welfare  of  the  whole  Ai^ki  re.  SrdW. 
Because  more  is  to  be  done  by  example  than  (Kwniit,  and  caaaur 
quently  if  the  colonics  see  that  the  mother  cotmtrr  ham  to  luuk  to  n- 
serve  and  irregular  forces  for  self-defence,  there  is  tlw  niDru  lione  d 
thdr  doiii^  the  same. 

We  now  come  to  Ireluid.  Here  tiie  Umited  nature  of  tb«  reanzn 
forces  and  other  circumstances  render  it  neco— aiy  that  Hm  d^eacv  «f 
this  portion  of  the  United  El^dom  shonld  be  provided  for  m^ 
pcndeutly  of  local  reaoorcea.  When  treatiiiK  of  the  defenoe  ot  Ireland 
therefore,  it  is  uecessuy  to  reverse  part  of  what  I  have  Jost  said,  heua 
the  question  of  reserve  forces  must  be  taken  last,  ana  thpir  MTange- 
inent  must  conform  to  that  of  the  regular  troops,  ft  ie  impossiblo  to 
enter  fully  into  this  subject  at  present,  and  I  oikly  propone  Vt  bring  ior- 
ward  a  few  general  principles.  The  duty  of  preaervmg  intcmal  order 
unfortunately  influences  the  peace  distribution,  and  this  ioTnlvcti  many 
and  minor  details  of  a  nature  altogether  outttde  the  ol^cct  ut  ttib 
paper. 

A  large  number  of  regular  troops  would  be  reqoited,  nnd  )ur^ 
re-inforccments  must  be  at  band,  at  the  '*  moment  of  expeot'.  <  1  utTuck." 
It  is  likely  that  an  enemy  whose  real  object  was  invaaion  ol  Great 
Britain,  would  try  to  create  a  diversion  by  attempting  to  tlu  i  .w  u  fon* 
deta«;hed  from  the  main  body  upon  the  Irish  coast;  on  the  oilier  linnd 
Ireland  might  be  the  sole  object  of  attack.  The  extent  of  tlii-i  tind,^, 
however,  is  considerably  modified  by  the  difficulties  attaching;,  t.>  ^n^u 
expeditions  against  a  countr}-  separated  by  long  distance*  fcmi  tl 
biiEO  of  offensive  operaljons.  In  any  case  the  south  coast  i^  mo 
exposed.  TliO  fortified  point  ifl  Cork  harbour,  and  for  ita  defensii 
works  2,500  men  are  required.  The  Duke  of  Wellington  fisf  ci  10,0* 
men  as  the  number  that  should  be  at  Cork  at  the  moment  war  is  da* 
clared.  Now,  as  the  principal  portion  of  the  force  for  tho  defence  « 
Ireland  is  not  local,  its  reinforcements  must  be  drawn  from  Giva| 
Britain.  The  forces  in  Ireland  may  properly  be  regarded  as  the  right 
wing  of  tiie  MancemTuig  Army  of  tna  United  Kingdom,  s<;]),trated 
from  the  left  by  St.  George's  Channel,  and  at  the  moment  of  <-'xiJtK;le4 
attack  the  k'ft  wing  is  liable  to  be  more  seriously  threatened  tlian  tha 
right.  If  the  right  requires  reinforcements,  they  must  comu  from  tb# 
rear  of  the  left,  and,  in  short,  the  common  reserves  for  both  wing-s  are 
composed  of  the  force  in  Scotland.  The  most  couvenient  points  of  eotiy 
for  columns  moving  to  the  support  of  Ireland  arc  Belfast  and  Dublin; 
the  latter  is  the  centre  of  the  Irish  rmlway  system,  but  the fuimer  ha» 
the  advantage  of  being  the  nearest  to  the  reserves.  As  hi  England^' 
so  in  Ireland,  when  danger  threatens,  we  must  be  prepared  foi'  a  general 
and  rapid  movement  towards  the  South. 

The  same  broad  principle  of  massing  troops  and  all  available  r^worves 
at  the  centre  of  the  railway  systems  commanding  the  assailable  coasts 
may  be  applied  to  the  forces  in  Ireland  in  much  the  same  manner  ae  to 
those  in  Great  Britain,  no  matter  what  may  be  the  nature  of  the  peoos 
distributions  fwced  up<»i  ne  by  circumstances  beyond  control,  aiuj 
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peculiar  to  that  part  of  the  United  Kingdom.    And  as  it  appears  that 
the  arrangement  of  the  reserve  forces,  which  are  only  required  in 
I    actual  war,  should  conform  to  those  of  the  regular  forces,  the  head- 
I    quaiters  of  the  districts  should  be  fixed  at  the  centre  of  the  railway 
1    ^sterns.    These  are  Dublin,   Belfast,  Cork,  Limerick,  the  Curragh, 
I    Kilkenny,  Athlone,  Mulling^,   and  Inniskillen.    Now,  Cork  being  a 
point,  the  safety  of  which  is  of  vital  importance,  its  defence  could  not 
I    be  more  fitly  and  appropriately  provided  for  than  by  leaving  its  pro- 
tection in  the  hands  of  that  tried  and  representative  force  of  the 
country,  the  "  Royal  Irish  Constabulary,"    The  interior  economy  of 
that  body  better  adapts  it  to  purposes  of  local  defence  than  to  form  an 
integral  portion  of  the  Manoeuvring  Army.    Thus  the  regular  troops 
might  be  left  free  to  act  for  the  general  defence  of  Ireland.    Table  5 
wiO  better  explain  these  general  ideas. 

Questions  relating  to  the  defence  of  Ireland  are  interwoven  with 
difficulties  requiring  time  to  enter  upon,  as  may  be  gathered  from  a 
jmragraph  in  one  of  the  late  Sir  W.  Napier's  letters  to  General  Shaw 
Slenncdy,  when,  in  speaking  of  the  various  places  open  to  the  attack  of 
a  hostile  force,  he  says,  "  They,  i.e.,  the  enemy,  might  go  to  Milford 
**  Haven,  but  that  would  not  be  very  important.  If  they  went  to 
"  Ireland,  I  know  not  what  to  say  or  do."* 

Next,  as  regards  Scotland.  Owing  to  its  position,  invasion  or  a 
land  attack  there,  is  in  the  last  degree  improbable.  But  nevertheless, 
that  part  of  Great  Britain  would  have  to  play  a  most  important  part 
in  the  defence  of  the  United  Kingdom.  It  would  furnish  the  reserves 
for  both  England  and  Ireland.  The  peculiarities  of  the  national 
character,  the  steady  northern  blood  in  fact,  would  give  a  power  and 
character  to  the  reserves,  not  to  be  estimated  or  measiured  by  mere 
numerical  strength.  The  same  principles  of  distribution  apply  in  this 
case,  and  the  main  object  to  be  obtained  is  the  power  of  dispatching 
organized  columns  of  support  to  either  or  both  wings  of  the  "Man* 
CBuvring  Army,"  with  ease  and  rapidity.  In  this  view  I  have  sketched 
out  the  distribution  in  Table  6. 

Such  a  distribution  would  admit  of  a  complete  and  compact  or- 
ganization, give  to  each  district  its  brigade  staff  responsible  to  the 
Officer  commanding  the  "  division,"  who,  with  his  regular  abd  reserve 
stafT,  should  be  the  real  head  of  the  regular  troops  and  reserve  forces 
m  the  counties  forming  the  "  division  "  under  his  command.  The  out- 
line is  then  complete. 

Here  for  the  present  I  leave  that  part  of  the  subject  relating  to  the 
defence  of  the  United  ELingdom,  returning  to  it  when  the  number  of 
regular  forces  likely  to  be  available  for  this  duty  can  be  fairly  estimated, 
which  cannot  be  done  until  the  occupation  of  India  and  the  protection 
of  our  commerce  have  been  considered. 

There  is  no  necessity  for  any  detailed  statement  respecting  the 
British  forces  required  for  the  occupation  of  India.  We  know  that  it 
must  be  held  in  peace  as  in  war  by  military  force.  While  we  are  on 
good  terms  with  other  great  powers,  a  regular  force  must  be  main- 

•  Vide  Life  of  Sir  W.  Napier,  page  331. 
VOL.   XIII.  E 
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tuned  in  that  conntr^  enffidont  to  praserve  intarad  order  mi  mpi 
to  any  sadden  local  emergent^  which  might  |solMbIy  irifi  But  ii 
case  nur  position  should  be  reversed,  we  mnit  M  pre^MTod  to  aagiMt 
that  force,  and  so  render  it  capable  of  withstaadiag  extenal  pi^M» 
tJndor  such  circunutaooet  tlie  mere  &ct  of  Ab  naBence  of  imB'H 
force  in  our  Indian  poaseBSUMiB  will  avul  but  litus  if  we  do  oat  bdl 
with  a  strong  haad  tboee  iatermediate  pudtiau  between  this  ooaOg 
and  those  territories  with  a  view  to  ket^dng  open  oor  ooma 

and  making  those  faaltuag-pUcea  secore  wiiicD  fbiiki   the  

linlu  between  the  An^   m   India  and  its  resent)   ia    the 

Eiugdom.  These  are  Oibr^tar,  Malta,  and  Aden.  I  wiQ  mat  hn 
gpcak  of  those  points  oa  the  Gape  route,  for  their  importaoce  « 
military  posts  has  more  direct  reference  to  the  protectiou  of  oor  as- 
merce.  The  peace  garrisoDB  of  the  places  I  have  nauied  ceqoire  ahrt 
10,OOU  men. 

The  present  British  foree  in  India  may  f  lurly  be  taken  as  an  _ 
of  the  number  of  regular  troops  retjuired  for  that  servtoe  for 
yeare  to  come.     In  round  nnmbers  it  is  64,000  men.*     Now  if  *fiM  )■ 
the  number  necessary  for  the  preservation  of  internal  order  and  it 
meeting  sudden  contingendes,  we  ma^  reasonably  cocclnde  tliat  a 
considerable  iecrease  would  be  required  in  the  event  of  the  '  " 
being  tiireatencd.    The  actual  danger  arisingfrom  mhh  a  circt 
is  not  to  be  weighed  by  the  amount  of  force  which  ci  nild  be 
to  bear  on  the  frontier,  but  by  the  effects  it  would  iiroduco  UM? 
mind  of  the  Indian  people.     "  The  power  of  Russia  inr  misdueC  ■ 
*'  not  HO  much  from  the  force  she  can  muster,  as  from  the 
"which  her  advance  may  ere  ate.  "t     If  the  reinforcemei 
required  on  the  breaking  out  of  war,  it  should  be  ready  at  band  ___ 
peace,  and  it  is  most  desirable  it  should  occupy  such  a  misition  ■_ 
would  enable  it  to  move  to  India  iu  the  shortest  [losaiiile  space  tf  I 
time.  L 

If  it  be  necessary,  and  moat  undoubtedly  it  is,  to  maintain  in  Indk*'! 
n  British  force  of  upwards  of  00,000  men,  it  should  not  be  the  tvAtT 
British  force. 

India  is  England's  most  important  poBseesion,  but  it  is  contrary  bg  J 
principle  to  suppose  that  even  the  greater  part  of  the  total  a-vaT 
force  should  be  pushed  forward  to  hold  a  tustant,  difBciilt,  and  ee 
aivo  territory.     What  would  becomeof  an  Army  so  distributed? 
whence  are  reserves  and  reliefs  to  be  drawn  in  such  a  case  I 
possible  to  conceive  the  Imperial  Army  required  for  India  being  ta. 
as  a  movable  colunm  without  an  imperial  base,  left  to  sink  or  o^ 
as  it  best  can  T 

Again,  should  India  require  reinforcements  in  consei^iicncc  of  i_^ 
demonstrations  on  the  part  of  Russia,  it  might  be  neceii-*:iry  at  iho  same 
time  to  place  the  garrisons  of  Malta  and  Gibraltar  ou  :i  v-.iv  footing. 
Not  only,  therefore,  must  reserves  be  at  hand  for  sen'iff  in  India,  b  ' 
we  must  be  equally  prepared  to  largely  reinforce  those  ganisons.    V. 

ij  61,466. 
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should  in  that  case  require  for  duty  in  or  on  the  road  to  India  more 
than  100,000  men. 

.  The  United  Kingdom  being  the  head-quarters  of  that  Empire  of 
which  India  is  a  part,  is  the  most  fit  and  proper  position  for  the 
reserves  for  Gibraltar,  Malta,  and  India  to  occupy.  It  is  the  only  place 
where  they  can  be  ready  at  hand  to  move  into  their  positions  in  the 
shortest  possible  space  of  time;  and  defending  Great  Britain  -and 
Ireland  is  a  duty  entirely  consistent  with  that  of  supporting  the  Army 
in  India. 

Our  regular  British  Army  consists  of  about  200,000 ;  deducting  the 
number  required  for  Malta,  Gibraltar,  and  India  during  peace,  we  have 
126,000,  but  it  cannot  be  said  that  any  large  portion  of  this  force  is 
available  for  any  duty  which  would  prevent  its  being  immediately 
ready  for  service  at  those  places,  such  as  colonial  service.  Were  we 
suddenly  engaged  in  a  war  which  simultaneously  threatened  India, 
Malta,  Gibraltar,  and  the  United  Kingdom  itself,  ns  might  happen  in 
the  case  of  a  combination  between  Russia  and  France,  the  force  left  at 
home  after  the  despatch  of  the  necessary  reinforcements  would  certainly 
be  less  than  half  our  total  Army.  If  then  any  considerable  portion  of 
this  126,000  is  not  forthcoming,  what  would  become  of  India  and  the 
road  to  India  on  the  breaking  out  of  such  a  war ;  what  consolation 
would  be  afforded  by  remembering  that  we  have  troops  in  our  colonies, 
everywhere  in  fact  but  where  they  are  wanted  ? 

If  France  alone  were  to  declare  war  against  us  we  should  have  to 
fill  up  our  Mediterranean  garrisons ;  this  would  leave  something  less 
than  100,000  available  for  the  defence  of  the  United  Kingdom.  Of 
this  number  77,000  only  would  form  part  of  the  Manoeuvruig  Army, 
for  22,000,  the  one-third  of  the  total  garrisons  of  the  fixed  points,  and 
1,000  for  Aldemey,  must  be  deducted,  more  than  half  this,  77,000, 
would  probably  be  required  in  Ireland,  so  that,  if  in  time  of  peace  we 
have  126,000  regular  troops  ui  the  United  Kingdom,  we  can  only  cal- 
culate on  the  services  of  some  30,000  or  40,000  for  the  defence  of  the 
EngUsh  coast  line  at  the  moment  of  expected  attack. 

In  my  next  paper  I  hope  to  show  that  this  distribution,  limiting  as  it 
does  the  foreign  service  during  peace  of  our  regular  Army  to  India, 
Aden,  Malta,  and  Gibraltar,  is  the  one  best  adapted  to  meeting  the 
other  great  requirement — the  protection  of  our  commerce. 

Now  supposing  this  distribution  to  be  carried  out ;  supposing  the 
organization  and  equipment  of  the  forces  to  be  perfect,  supposing 
Gibraltar,  Malta,  and  Aden  to  be  impregnable,  India  and  the  United 
Kingdom  to  be  secure,  it  would  all  go  for  nothing,  it  would  be  all 
useless — nay,  worse  than  useless — when  put  to  the  cracial  test  of  war, 
unless  we  command  the  communications  between  each  and  every  one 
of  those  places. 

A  more  powerful  fleet  than  our  ovm  in  the  Channel,  a  more  powerful 
fleet  than  our  own  in  the  Mediterranean,  would  convert  the  whole 
fabric  of  our  military  strength  into  a  simple  "  lock  up  "  and  "  lock  out 
of  our  military  force. 
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Tabu  6. 

SCOTUHD. 

JDiatrihOum  of  Baervt  Fona. 


Diatrict  Heiid 
Quurtcra. 

posing  DiBtrioti. 

Militia. 

VotuDteon 

Total 

of 
DiBtfid. 

Divisional  Head 

Quartora 

and  atrength. 

600 

400 

600 
IW) 
2,400 
8,1001 
1,300/ 

2,164 
6,301 
11,311 

Paisley    ..  ■ 
Glasgow.. 

Ayr     .. 

6U 

S41 
560 
1,911 

astOlaagow 

Btirlmg   ..  { 

Stirling 

69S 

1,0001 

600/ 

200' 

300 

400   ■ 

600 
4,800 

600 

BOO 
1,200 
IfiOO 

looj 

2,7001 
800/ 

Sfl99 
1,400 
7,098 
4.S97 
4,«6 

■ 

Xdinbuigh 
Perth       ,. 

Edinbuigh      .. 
Hiddington    .. 
Linlilhgoir      .. 
Perth..         .. 
Fife     .. 

B7S 
«16 

"495' 
G42 

'2nd  Sdinburgh 

Porfop     .. 

Forfar.. 
KiDcij^line     .. 

m 

Aberdeen. . 
Elgin       ... 

Aberdeen        .. 

£::    :: 

741 

3,£00 
9001 
100  L 
6O0J 
1,800  1 
1.000  i 

8,W1 
1,600 
8,807 

BoMud        V 

en 

Glfi 

881 

1,SOO 
400 

1,000 
500 

te"      } 

Orkney  «id     1 

LECTUEE. 


Friday,  January  29th,  1869. 
Captain  EDMUND   PACKE  in  the  Chair. 


THE  DISTRIBUTION  OP  OUR  WAR  PORCES.    Part  II. 

By  Captain  J.  C.  R.  Colomb,  Royal  Marine  Artillery. 

When  last  I  had  the  honour  of  addressing  a  meeting  here,  I  endeavoured 
to  establish  the  necessity,  which  to  my  mind  exists,  for  considering 
National  Defence  as  involving  three  great  requirements,  namely : — 

The  defence  of  the  United  Kingdom. 
The  occupation  of  India. 
The  protection  of  our  commerce. 

I  then  attempted  to  explain  the  outline  of  a  distribution  to  meet  the 
first  two  of  these ;  but,  it  was  necessarily  incomplete,  owing  to  the  fact 
that  these  three  things  are  so  intimately  connected,  that  any  one  of 
them  cannot  properly  be  considered  wholly  by  itself. 

I  will  now  briefly  bring  before  you  some  general  principles  relative 
to  .the  distribution  of  the  forces  for  '*  the  protection  of  our  com- 
merce." 

I  trust  I  may  be  excused,  if  I  repeat  this  afternoon  a  good  deal  of 
what  I  put  forward  in  a  pamphlet  some  two  years  ago.* 

The  protection  of  our  commerce  means  in  reality  the  securing  of  the 
Imperial  communications  commercial  and  military.  I  stated  in  my  last 
paper  that  it  would  be  useless  to  distribute  forces  for  the  defence  of 
the  United  Kingdom,  and  the  occupation  of  India,  unless  we  at  the 
same  time  provide  for  the  safety  of  the  routes  between  those  places ; 
and  I  would  now  remind  you  that,  the  commimications  of  the  Empire 
being  the  common  property  of  all  its  component  parts,  it  follows  that 
their  security  is  an  Imperial  necessity,  and  that  our  first  duty  towards 
our  colonies  and  possessions  is  to  provide  the  means  by  which  the  roads 
between  us  and  tnem  may  be  kept  open.  In  time  of  peace  this  means 
nothing,  in  time  of  maritime  war  it  would  be  a  most  difficult  operation, 
and  upon  its  successful  accomphshment  will  depend  not  only  their 
safety,  but  our  own.    The  general  principle  of  placing  our  forces  in 

*  Protection  of  our  Commeroe  *.  1^1 , 
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Table  6. 

Scotland. 

Distribution  of  Stserve  Forces. 
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776 
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Ro>e  and         \ 
Cronmrtj        / 

693 
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WithontKaUcomiBunicfttion. 

881 

1,600 
400 
1,000 

500 
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Arijle             1 
Bute                / 

Orknpyand     1 
Shetland         J 

LECTUEE. 


Friday,  January  29th,  1869. 
Captain  EDMUND   PACKE  in  the  Chair. 


THE  DISTRIBUTION  OP  OUR  WAR  PORCES.    Part  II. 

By  Captain  J.  C.  R.  Colomb,  Royal  Marine  Artillery. 

When  last  I  had  the  honour  of  addressing  a  meeting  here,  I  endeavoured 
to  establish  the  necessity,  which  to  my  mind  exists,  for  considering 
National  Defence  as  involving  three  great  requirements,  namely : — 

The  defence  of  the  United  Kingdom. 
The  occupation  of  India. 
The  protection  of  our  commerce. 

I  then  attempted  to  explain  the  outline  of  a  distribution  to  meet  the 
first  two  of  these ;  but,  it  was  necessarily  incomplete,  owing  to  the  fact 
that  these  three  things  are  so  intimately  connected,  that  any  one  of 
them  cannot  properly  be  considered  wholly  by  itself. 

I  will  now  briefly  bring  before  you  some  general  principles  relative 
to  .the  distribution  of  the  forces  for  "the  protection  of  our  com- 
merce." 

I  trust  I  may  be  excused,  if  I  repeat  this  afternoon  a  good  deal  of 
what  I  put  forward  in  a  pamphlet  some  two  years  ago.* 

The  protection  of  our  commerce  means  in  reality  the  securing  of  the 
Imperial  communications  commercial  and  military.  I  stated  in  my  last 
paper  that  it  would  be  useless  to  distribute  forces  for  the  defence  of 
the  United  Kingdom,  and  the  occupation  of  India,  imless  we  at  the 
same  time  provide  for  the  safety  of  the  routes  between  those  places ; 
and  I  would  now  remind  you  tliat,  the  communications  of  the  Empire 
being  the  common  property  of  all  its  component  parts,  it  follows  that 
their  security  is  an  Impenal  necessity,  and  that  our  first  duty  towards 
oar  colonies  and  possessions  is  to  provide  the  means  by  which  the  roads 
between  us  and  tnem  may  be  kept  open.  In  time  of  peace  this  means 
nothing,  in  time  of  maritime  war  it  would  be  a  most  difficult  operation, 
and  upon  its  successful  accomplishment  will  depend  not  only  their 
safety,  but  our  own.    The  general  principle  of  placing  our  forces  la 

*  Protection  of  oar  Cbimneroe :  1867. 
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8uch  positions  during  peace,  as  will  best  enable  them  to  act  on  the 
breaking  out  of  war  to  the  greatest  advantage,  applies  with  equal 
force  to  this  part  of  my  subject,  but  it  is  modified  by  another  general 
principle  peculiar  to  itself,  which  is  this,  that  in  time  of  peace  we  have 
to  provide  for  the  safety  of  our  trading  interests  at  places  not  in  our 
possession,  nor  in  that  of  any  civilized  power ;  but  in  time  of  maritime 
war,  our  object  should  be  to  ensure  the  safety  of  places  in  our  ]>os8es- 
sion,  and  afford  protection  not  only  to  them,  but  to  as  great  an  area  as 
possible  around  them.  For  this  purpose,  the  fleet  is  of  course  the 
eugine  to  employ ;  but  in  order  to  enable  it  to  act,  it  must  be  divided 
into  parts,  these  being  distributed  in  different  quarters  of  the  globe, 
the  strength  of  each  part  being  in  proportion  to  the  forces  agamst 
wliicli  it  would  probably  have  to  contend,  and  to  the  interests  it  has 
to  protect.  As  each  of  these  fleets  constajitly  requires  repairs,  stores, 
and  rosei-ves  of  men  in  order  to  enable  it  to  act  with  a  prospect  of 
success,  the  protection  of  our  commerce  or  communications  woidd  not 
be  accomplished  by  the  judicious  distribution  of  the  Navy,  unless 
means  are  devised  for  securing  to  each  fleet  the  power  of  self-support ; 
therefore  each  fleet  must  be  provided  with  a  head-quarters,  or  base  of 
o]>eratious,  where  all  those  tnings  so  essential  to  its  vigorous  actiou 
are  to  be  found. 

The  distribution  of  the  Navy  embraces  three  questions  relating^ 
respectively  to  ships,  men  and  naval  arsenals  or  head-quarterB. 
Without  entering  into  any  discussion  on  the  subject  of  naval  archi- 
tecture, I  think  I  am  safe  in  asserting  that  the  nature  of  the  ships  to 
be  employed,  may  be  broadly  divided  into  three  classes : 

1st.  Tliose  that  are  intended  to  take  part  in  the  combined  action  of 
a  fleet. 

2ndly.  Cniisers. 

3rdly.  Port-defence  vessels,  floating  batteries  with  motive  power. 

The  disposition  of  these  classes  must  depend  upon  the  nature  of  the 
service  to  be  performed.  For  instance,  in  the  Channel  and  Mediternt* 
nean,  we  require  the  first  description  of  ship,  because  combined  action 
on  the  part  of  opposing  forces,  is  what  we  have  to  expect :  on  more 
distant  seas,  danger  would  threaten  our  commerce  and  communications 
in  the  form  of  swift  cruisers  acting  more  or  less  independently,  there- 
fore to  guard  against  their  depredations,  we  must  employ  a  similar 
class  of  ship.  Port-defence-vessels  are  necessary  to  secure  the 
majority  of  naval  arsenals  or  depdts  from  bombardment  from  the  seSi 
for  this  is  a  contingency  for  which,  generally  speaking,  fortiflcationB 
and  land  forces  are  no  real  provision.  To  leave  the  defence  of  the 
arsenals  in  the  hands  of  the  sea-goin^  fleet,  is  to  tie  them  iq>  so  far  as 
other  duties  are  concerned ;  and  f urmer,  it  would  be  in  effect  **  to  nse 
the  fleet  to  mamtain  the  arsenals,  instead  of  the  arsenals  to  maintain 
the  fleet."  As  regards  men,  the  numerical  limits  are  defined  by  the 
number  and  nature  of  the  ships  composing  the  fleet ;  and  the  resonices 
of  the  naval  arsenals  must  be  proportioned  to  the  requirements  of  the 
fleets  of  which  they  are  the  base. 

Now  if  the  fleets  are  to  be  distributed  according  to  the  interests 
they  are  to  protect^  it  is  necessary  in  the  first  place  to  ascertain  the 
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distribution  of  commerce.  I  would  therefore  refer  you  to  table  A,  in 
the  Appendix,  which  gives  suflSciently  accurate  information  to  answer 
our  pm*pose.  The  next  table,  B,  shows  our  commerce  during  the  year 
1867,  arranged  into  districts,  by  which  will  be  seen  the  "  precedence," 
as  it  were,  of  oceans,  seas,  and  certain  portions  of  the  Atlantic,  deter- 
mined by  the  total  approximate  value  of  articles  '*  en  route "  to  and 
from  the  United  Kingdom  during  that  year.     It  is  as  follows : — 

Channel   i  ^'  ^*^®^  ^^  *^®  United  Kingdom. 
I  2.  North  East  Atlantic. 

3.  South  Atlantic. 

4.  North  West  Atlantic, 

5.  Indian  Ocean. 

6.  German  Ocean. 

7.  Mediterranean. 

8.  Baltic. 

9.  Pacific. 

Of  these,  the  waters  surrounding  the  United  Kingdom,  the  greater 
portion  of  the  Atlantic  Ocean,  the  German  Ocean,  the  Mediten-aneaa, 
and  the  Baltic  do  not  in  time  of  peace  require  the  presence  of  any  force 
for  the  protection  of  trade.  Next  in  importance  is  the  South  Atlantic. 
In  time  of  peace  a  large  force  is  not  required  in  the  interests  of  trade, — 
the  number  of  trading  ports  not  in  the  possessionof  civilized  powers  being 
comparatively  small — not  more  than  about  £2,500,000  worth  goes  to  or 
comes  from  such  places  in  that  ocean.  The  same  may  be  said  of  the 
North  West  Atlantic.  The  Indian  Ocean  is  next  on  the  list,  and  here 
the  pFesence  of  a  tolerably  large  naval  force  is  at  all  times  essential  to 
the  welfare  of  our  trading  operations.  Lastly,  I  would  observe  that 
in  the  Pacific  a  small  force  may  be  employed  with  advantage  to  our 
mercantile  interests  even  during  a  period  of  profound  peace. 

The  actual  strength  and  composition  of  each  fleet  must  ever  be 
determined  by  the  forces  against  which  it  may  probably  have  to  con- 
tend, and  as  it  is  only  of  the  peace-distribution  I  am  now  Bi>eiiking, 
these  opposing  forces  are  either  semi-civilized  or  barbarous. 

War  with  an  European  maritime  power  would  directly  threaten  the 
most  valuable  portion  of  our  mercantile  field  of  operation,  but  so  long 
as  we  command  the  Channel  and  Mediterranean,  these  powers  arc  held 
in  clieck ;  they  are,  as  regards  the  rest  of  the  world,  more  or  less 
"  blockaded."  Under  these  circumstances  it  would  not  be  necessary 
to  increase  to  any  great  extent  the  number  of  our  cruisers  in  the  more 
distant  parts  of  the  globe.  The  constitution  of  European  navies  con- 
firms this  view,  for  as  a  rule  the  ships  coniposinp^  those  tleets  arc  better 
adapted  to  taking  part  in  combined  action  than  to  cruising-  purposes. 

But  when  we  turn  to  the  United  States  the  whole  aspect  of  the 
question  is  completely  changed.  Attack  from  this  (juarter  on  the 
Ghauucl  or  Mediterranean  is,  to  say  the  least,  most  improbable,  nor  is 
any  serious  demonstration  likely  against  the  northern  part  of  the 
east  Atlantic*    The  north-west  Atlantic  is  more  directly  exposed,  but 

•  See  Keport  of  the  Chief  Constructor,  U.S.  Nary,  18G4, 
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our  commercial  interests  in  that  portion  of  the  globe  during  such  a 
war  would  be  comparatively  small.  K  we  look  at  the  composition  of 
the  American  navy,  and  consider  its  past  history,  we  find  that  it  may 
be  divided  into  two  classes,  one  suitable  to  the  purposes  of  defensive 
operations  near  its  own  ports,  the  other  designed  for  the  special  and 
particular  object  of  carrying  on  offensive  and  predatory  warfare  on 
seas  far  removed  from  its  home ;  we  may  consequently,  I  think,  conclude 
that  the  South  Atlantic,  the  Indian  Ocean,  and  the  Pacific  would  be 
the  principal  scenes  of  action. 

To  summarize  general  principles  of  distribution  so  far  as  the  pro- 
tection of  commerce  is  exclusively  concerned,  it  may  be  said  that 
during  peace,  force  is  only  required,  and  to  a  limited  extent,  in  the 
Indian  Ocean,  the  Pacific,  the  South  Atlantic,  and  part  of  the  North- 
West  Atlantic ;  during  a  war  with  European  powers,  our  naval  strength 
must  be  applied  to  the  securing  the  Channel  and  Mediterranean ;  but 
should  we  be  at  war  with  the  United  States,  the  distant  seas  would 
demand  our  attention,  and  the  protection  of  the  Channel  and  Mediter- 
ranean would  become  an  object  of  secondary  importance.  The  prin- 
ciples of  distribution  of  forces  to  meet  the  emergency  of  an  European 
war  are  exactly  the  reverse  of  those  adapted  to  the  necessities  which 
would  be  forced  upon  us  by  a  rupture  with  America,  they  are  also  the 
opposite  of  those  suitable  to  a  proper  provision  for  the  protection  of 
trade  during  peace.  Our  peace  distribution  would  therefore  only 
require  expansion,  were  war  unhappily  to  occur  with  the  United 
States ;  but  unless  we  are  prepared  to  put  a  sufficient  force  into  the 
Channel  and  Mediterranean,  our  peace  arrangements  would  be 
valueless  on  the  breaking  out  of  war  between  us  and  any  Eurt)pean 
power. 

The  districts  into  which  I  have  divided  the  world  are  large,  but  they 
must  be  regarded  as  fields  of  operation,  through  which  the  lines  of 
communication  pass.  It  is  now  time  to  examine  these  more  closely, 
and  first,  let  it  be  remembered  that  they  all  find  a  common  end  in  the 
Channel,  therefore  their  general  security  can  more  easily  be  placed  in 
peril  by  an  attack  upon  that  position.  The  nearer  home  the  lines  are 
cut,  the  more  fatal  would  be  the  results.  Our  first  duty  then  is  to 
secure  the  Channel ;  our  next  object  is  to  afford  protection  to  the  great 
roads,  so  to  speak,  leading  to  our  most  important  advanced  positions ; 
these  routes  are — 

1.  To  India  and  the  East  by  the  Mediterranean. 

2.  To  India  and  China  by  the  Cape. 

3.  To  the  West  Indies. 

4.  To  the  Pacific. 

In  my  last  paper  I  said  that  "  there  are  many  places  which,  for  the 
"  general  welfare  of  the  Empire,  we  must  strain  every  nerve  to  hold 
"  against  all  odds.*'  I  will  now  name  these.  They  are  those  points 
which  occupy  commanding  positions  on  or  near  our  lines  of  communi- 
cation. For  instance  Gibraltar,  Malta,  Aden,  and  Bombay  on  the  road 
to  India ;  Ascension,  St.  Helena,  the  Cape,  the  Mauritius,  Singapore, 
and  Hong  Kong  on  the  route  to  China  and  the  East;  Antigua,  Jamaica, 
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and  Bermuda  on  the  line  to  and  from  the  West  Indies  ;  Sierra  Leone, 
the  Falkland  Islands,  and  Sidney,  are  points  of  value  to  squadrons 
acting  in  the  defence  of  the  passage  round  Cape  Horn.  It  requires 
no  argument  to  establish  the  iniportance  of  the  points  on  the  Mediter- 
ranean route,  but  as  the  value  of  others  may  be  questioned,  it  is 
desirable  that  I  should  give  my  reasons  for  selecting  them.  If  we 
take  a  map  of  the  Atlantic  Ocean,  and  with  a  radius  of  seven  degrees 
describe  a  circle,  the  centre  of  which  is  on  the  equator  at  the  point 
23°  W,;  the  track  of  nearly  all  vessels  coming  from  or  going  to  either 
the  Cape  or  Cape  Horn,  will  be  found  to  pass  through  the  spac^  en- 
closed by  its  circumference,  the  greater  number  will  be  found  near  the 
centre.  Now  Sierra  Leone  is  a  port  conveniently  situated,  with 
reference  to  that  point,  therefore,  it  appears  to  me  desirable  to  consider 
it  as  an  intermediate  station,  a  place  necessary  to  secure  against  seizure 
by  an  enemy.  Ascension  and  St.  Helena  he  directly  in  the  track  of 
all  vessels  coming  from  the  Cape.  Vessels  going  to  India  after 
rounding  the  Cape  have  five  passages  open  to  them,  which  they  take 
according  to  circumstances,  three  of  these  lie  to  the  west  of  the 
Mauritius,  and  the  other  two  to  the  east.  The  great  highway  of 
vessels  coming  from  China  and  the  eastern  seas  to  Europe,  passes 
about  5**  or  6"*  to  the  south  of  the  Mauritius,  therefore  I  think  this 
place  may  be  considered  as  a  point  necessary  to  hold.  Singapore  is 
on  the  direct  road  from  India  to  China,  and  with  Hong  Kong  must  be 
held.  As  regards  the  West  Indian  route;  vessels,  bound  for  the 
Greater  Antilles  or  Gulf  of  Mexico,  generally  pass  between  the  Islands 
of  Guadaloupe  and  Antigua,  those  proceeding  to  ports  more  to  the 
southward  enter  the  West  Indian  seas  between  St.  Lucia  and 
St.  Vincent.  Antigua,  possessing  as  it  does  good  harbour  accommo- 
dation, deserves  preference  as  a  base  of  operations  for  the  windward 
squadron  of  the  West  Indian  fleet.  Jamaica  is  a  good  central  position 
on  the  direct  line  of  communication  with  Australia  and  the  Pacific  vtd 
Panama.  Bermuda  would  be  a  place  of  great  importance  to  onr  fleets 
during  a  war  with  America ;  it  is  not  much  out  of  the  way  of  the  tracks 
of  vessels  coming  to  England  from  the  West  Indies.  Respecting  the 
route  round  the  Horn  there  is  no  choice,  we  must  either  dismiss  the 
idea  of  having  any  fixed  points  near  the  line,  or  take  the  two  I  have 
named,  the  Falkland  Isles  and  Sidney.  My  theory  is  that  any  pcnnt 
caj)al)le  of  defence  near  a  line  of  communication  is  better  than  none, 
especially  in  this  case  where  thousands  of  miles  must  be  traversed 
before  any  other  can  be  met  with.  The  value  of  the  Falkland  Isles  as 
a  military  outpost  cannot  be  properly  understood  until  wo  suppose 
them  to  be  in  the  hands  of  America,  for  instance,  ^vith  a  defended 
anchorage  and  a  powerful  cniiser  or  two  in  the  vicinity. 

Indeed,  there  are  two  ways  of  looking  at  all  the  places  I  have 
named.  We  should  not  merely  consider  their  value  to  us  as  military 
outix^sts  and  bases  of  operation  for  the  force  employed  in  keeping 
open  the  lines  of  communication,  but  we  should  also  picture  to  our- 
Belves  the  results  fikely  to  be  produced,  were  they  in  the  hands  of  our 
enemies.  What,  for  example,  would  become  of  India,  if  Malta  aivd 
Gibraltar  fell  into  the  hands  of  an  European  maritvmQ^^ct^    \^\i^\. 
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would  happen  to  our  commerce  and  distant  possessions  were  America 
to  seize,  as  a  necessary  preliminary  operation,  ail  or  any  of  the  other 
points  ?  and  what  is  to  prevent  such  a  contingency  in  war,  if  it  be  not 
the  adoption  of  well  digested  defensive  measures? 

Tliey  must,  therefore,  in  peace  be  prepared  for  the  part  thej  would 
have  to  play  during  maritime  war,  and  each  naval  station  with  its 
head-(|uarters  so  placed  on  the  lines  of  communication,  should  have  a 
difltiuct  coustitution  and  independent  existence  under  one  direction — 
that  of  its  naval  commander.  Such  constitution  must  be  adapted  to 
the  requirements  of  peace,  and  capable  of  such  expansion,  as  would 
become  necessary  when  maridme  war  occurred.  At  his  disposal  should 
be  placed — 

Istly.  A  sea-going  fleet  for  patrol  duty  at  trading  ports  in  his  dis- 
trict, not  in  the  possession  of  civilized  powers. 

2ndly.  A  small  ganison  for  his  head-quarters  and  for  minor  coast 
operations  on  other  parts  of  his  station,  should  such  be  necessary, 
together  with  suppUes,  stores,  and  means  of  repair.  In  war  he  must 
have  a  sea-going  fleet  equal  to  the  task  of  keepmg  open  his  communi* 
cations,  a  defended  port,  and  a  sufficient  garrison  to  prevent  the  port 
being  taken  in  reverse,  with  increased  stores  and  means  of  repair. 

The  grand  base  of  our  naval  operations  throughout  the  world  is  the 
United  Kingdom,  but  the  enormous  pressure  which  would  be  brought  to 
bear  upon  our  home  arsenals  on  the  breaking  out  of  maritime  war,  points 
to  the  necessity  of  making  Bombay  a  great  reserve  dep6t  for  war  fleets 
in  the  Indian,  China,  and  Australia^  waters.  Having  alluded  to 
general  principles,  I  will  now  attempt  to  draw  the  outline  of  distriba- 
tion  consist^jnt  with  them. 

Ships  adapted  for  the  combined  action  of  fleets  should  be  kept  at 
home  or  in  the  Mediterranean.  Cruisers  adapted  to  war  service  should, 
if  not  in  commission,  be  laid  up  in  reserve  at  home  ports,  at  Bombay, 
and  at  the  head-quarters  of  the  naval  stations.  Small  vessels  are  heist 
fitted  for  the  protection  of  trade  during  peace.  It  would  be  a  waste 
of  force  to  employ  powerful  ships  against  semi-civilized  or  barbarous 
foes.  These  small  vessels  might  be  kept  in  repair  at  their  squadnni 
head-quarters,  the  war  cruisers  in  reserve  furnishing  the  means  of 
transport^  out  and  home,  of  the  naval  forces  of  the  station ;  they  would 
thus  only  be  in  reserve  whilst  their  crews  were  emplopred  in  the  heavy 
gun-boats.  The  number  of  port-defence-vessels  reqmred,  is  at  present 
a  matter  of  conjecture,  but,  in  order  to  illustrate  my  plan  of  distribu* 
tion,  it  is  nccessaiy  to  suppose  some  fixed  number.  I  will  therefcxe 
allow  three  for  Malta,  ana,  although  Gibraltar  cannot  be  seriously 
damaged  by  bombardment,  it  is  deniable  to  secure  the  anchors^,  ana 
to  have  a  small  force  localized  in  the  Straits,  therefore  fsay  two  for 
that  place,  as  also  for  the  port  at  the  Cape,  Bombay,  Sngapore, 
Hong  Kong,  Jamaica,  Antigua^  and  Bermuda,  and  one  for  each  of  the  ' 
other  depdts — that  at  Sierra  Leone  being  in  reeerve-»26  inalL 

Now,  the  sea^going  ships  for  the  Chamiel  and  Mediterraneaii  service 
chiefly  require  good  gunners  and  goodstokers;  but,  as  the  use  of  sails 
is  a  valuable  auxiliaiy,  it  is  desirable  they  should  be  manned  by  sea- 
men.   Cruisers  ou^^t  to  be  fitst-rste  saOeis  as  well  as  steaneni  there* 
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fore  they  must  be  manned  by  seamen.  To  man  tlie  port-defence-vessels 
with  seamen  would  be  a  toUd  misapplication  of  the  services  of  a  class 
difficult  to  obtain,  and  m*gently  required  elsewhere.  Now  these  con- 
siderations affect  to  a  considerable  extent  the  internal  distribution  of 
our  naval  forces. 

As  port-defence-vessels  would  be  incapable  of  leaving  the  head- 
quartt^rs  of  the  station,  it  follows  that  when  we  are  at  peace  with 
powers  from  whom  offensive  operations  may  be  expected,  the  force 
employed  in  them  is  available  for  other  duty,  such  as  effecting  repairs 
peace-garrisons,  at  the  same  time  being  ready  for  minor  coast  opera- 
tions. If,  therefore,  the  peace-garrison  is  composed  of  an  auxiliary 
force  to  the  Na\'y,  all  in  excess  of  the  complement  required  for  the 
port-defence- vessels  would  be  a  real  reserve  for  sea-going  ships  in 
time  of  maritime  war.  Now  the  Marine  forces,  composed  of  artillery 
and  infantry,  are  exactly  adapted  to  such  service,  and,  on  the  other 
hand,  such  duty  is  exactly  adapted  to  keep  them  efficient  as  a  reserve 
for  sea-going  ships  ;  there  would  be  no  charge  for  transport,  as  they 
would  take  passage,  out  and  home,  as  supernumeraries  in  the  men-of- 
war,  and  so  leani  their  duties  in  those  ships — the  foreign  service  being 
limited  to  three  years  at  a  time.  The  complements  of  such  vessels 
may  be  taken  at  200  men,  50  of  whom  should  be  artillery,  and  50  stokers. 
At  each  port  there  should  be  a  coal  depot,  the  men  employed  for  coaling 
might  be  organized  and  trained  for  stokers'  duty  in  these  vessels, 
forming  a  port-marine-miHtia  attached  to  the  regular  force.  If,  there- 
fore, we  allow  50  artillery  and  150  infantry  per  vessel,  there  would  be 
really  50  infantry  supernumeraries  to  each.  But  as  the  sea-going  fleet 
in  China  must  ever  be  considerable,  300  marine  infantry,  in  addition 
to  the  force  required  lot  port-defence-vessels,  might  be  quartered  at 
Hong  Kong.  At  Bombay  an  increased  force  of  Marines  would  be  well 
placed  as  a  reserve  either  for  the  Indian  or  Mediterranean  fleets.  I  will 
allow  for  that  place  300  additional  infantry.  According  to  the  fore- 
going calculations,  1,250  artillery  and  4,350  infantry  would  be  required 
for  service  abroad.  This  would  leave  under  the  present  establishment, 
1,810  artillery  and  7,290  infantry  at  home,  as  an  available  reserve  for 
the  Channel  and  Mediterranean  fleets,  for  which  service  they  could  1)0 
kept  efficient  by  embarking  recruits  as  supernumeraries  for  a  short 
period  during  each  year. 

Now,  as  regards  the  Navy  proper.  I  think  it  fair  to  assume  as  a 
basis  of  calculation,  that  we  should  be  at  all  times  prepared  to  })iiic(}  in 
the  Channel  and  Mediterranean,  a  fleet  double  that  of  France,  in  order 
to  allow  for  the  contingency  of  combination  against  us.  France  has, 
I  believe,  in  commission,  ready  in  reserve  or  approaching  completion, 
60  iron-clads,  carrying  in  the  aggregate  78G  gims.  The  coniplenKjuts 
of  our  iron-clads  may  be  taken  at  about  25  per  gmi ;  therefore  to  man 
an  iron-clad  fleet  double  that  of  France  in  number  of  guns,  we  should 
require  about  40,000  Officers  and  men.  If  we  have,  and  are  prepared 
to  man,  a  fleet  of  that  magnitude,  our  imperial  base  and  the  Mediter- 
ranean would  be  tolerably  secure. 

Next  as  regards  the  Navy  of  the  United  States. 

Mr.  HamDton,  late  of  the  Confederate  States'  Navy,  in  t\^  ^\b 
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lecture*  hero  last  year  said,  '*  It  needs  no  penetration  to  divine  the 
*'  future  naval  policy  of  the  United  States — it  is  to  hold  its  coasts 
*'  and  harbours  safe  from  blockade  and  attack    ....     With  the 
**  coast  secure,  and  the  harbours  open,  the  ocean  is  to  be  covered  with 
"  a  swarm  of  swift  cruisers,  and  letters  of  marque."    Now  we  require 
no  preparation  as  regards  letters  of  marque,  but  it  is  necessary  we  should 
be  ready  to  meet  the  regular  war  cruisers  of  America.     More  or  less 
adapted  to  the  purpose,  she  could  turn  out  141  vessels,  carrying  in  the 
aggregate  1,442  guns.     The  complements  of  our  cruisers  may  be  taken 
at,  say  20  per  gun — ^therefore  to  man  a  cniising  fleet  equal  to  hers,  we . 
should  require  about  29,000  officers  and  men — these  should  be  seamen.   As 
I  have  shown  that  in  the  unhappy  case  of  a  war  with  America,  the 
Oliariiiel  aud  Mediterranean  are  not  directly  exposed  to  attack,  a  large 
pr()}>ortion  of  the  40,000  retained  near  home  for  European  service  would 
be  available  for  duty  in  our  war  cruisers.     By  sending  overland  the 
number  required  for  ships  in  reserve  at  Bombay,  the  Indian  Ocean 
could  be  secured  almost  as  soon  as  the  Atlantic.     The  forces  in  the 
smaller  vessels  composing  our  peace  squadrons  abroad  would  at  the 
same  time  turn  over  to  the  heavy  cruisers  in  reserve  at  their  head- 
quarters.    Thus  might  our  peace  distribution  be  expanded.     To  meet 
the  exigencies  of  an  European  war,  the  concentration  at  or  near  home  of 
our  naval  forces,  is  absolutely  necessary,  while  such  an  arrangement 
can  without  difficulty  be  adapted  to  the  contingency  of  a  war  with 
AnuM'ica. 

The  force  provided  for  the  service  of  our  fleet  and  coast  guanl 
(exclusive  of  Marine  forces)  for  the  year  1868-9  was  52,070 — ^from 
this  number  the  following  deductions  must  be  made : — 

3,100  im trained  boys. 

1,270  complements  of  Indian  troop  ships. 
Leaving  a  balance  of  47,700  officers  and  seamen  disposable.     I  count 
the  Coast  Guard  as  part  of  the  Channel  Fleet  in  reserve.    Assuming 
the  Marine  force  to  be  distributed  as  proposed,  the  number  of  that 
force  likely  to  be  always  ready  for  service  in  the  Channel  and 
Mediterranean   Fleets  is  a  fair  set  off  against   the  above   deduc- 
tions, and  therefore  leaving  untouched  the.  40,000  for  these  fleets, 
we  have   12,000  Officers  and  seamen  available  for  the  protection 
of  trade  in  i:)eace,  enough  to  man  80  vessels  with  average  comple- 
nuMits  of  150  jier  vessel.    Considering  that  all  civilized  nations  are 
<leei)ly  interested  in  the  safety  and  security  of  traduig  operations 
during  i)eace,  and  that  this  number  nearly  equals  the  total  fleet  of 
America  at  present,  I  presume  it  may  not  be  considered  too  small.     It 
would  not  be  desirable  to  reduce  our  peace  squadrons  to  a  very  low 
standard,  because   such  employment   is  necessary  for  training  both 
officers  and  men.     This  purpose  would  be  more  fully  answered  by  the 
prn|.()sed  distribution  of  Marine  forces  ;  so  many  Marines  might  annu- 
ally be  embarked  for  a  trip  round  the  station— a  corre8i)onding  number 
of  seamen  being  disembarked  for  the  purposes  of  discipline  and  in- 

-  S.  0  papor  on  "  Tho  American  Nary ;  its  Organization,  S)iip«,  Armament,  and 
Et(tiit  Kxperifnccs,"  bv  J.  Randolph  Hamilton,  Esq.,  lat^j  Confederate  States' 
>' II vv. —Journal  of  the  xCoyal  United  Serrice  Institution,  yoL  xii,  No.  49. 
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struction  on  shore,  and  still  there  would  always  be  available  labour 
for  repairs,  &c.,  at  each  head-quarters.  In  order  to  illustrate  the 
general  outhne  of  distribution  proposed,  I  have  drawn  up  Table  C. 
I  have  taken  the  average  complements  of  war  cruisers  at  500,  those 
for  peace  at  150.  It  would  be  inconvenient,  involve  unnecessary 
expense,  and  needlessly  absorb  many  men,  were  there  a  large  number  of 
war  cruisers  in  temporary  reserve  at  each  head-quarters,  therefore, 
three  is  the  maximum  I  have  allowed ;  supposing  war  to  occur,  the 
peace  squadrons  would  be  called  in  to  their  respective  head-quarters, 
'their  crews  turning  over  to  the  war  cruisers.  At  Hong  Kong  3,000,  and 
at  Singapore  250  would  still  be  disposable,  and  would  proceed  to 
Bombay, to  man  the  vessels  there  in  reserve.  Aden  and  the  Mauritius 
would  require  50  to  complete,  but  the  marine  supernumeraries  would 
temporarily  meet  the  .difficulty  until  further  reserves  arrived.  At  the 
Falkland  Islands  there  would  be  a  large  excess,  on  the  coast  of 
Africa  a  deficiency,  but  by  detaching  two  peace  cruisers  from  those 
Islands  to  the  Cape,  the  war  cruisers  there  might  be  fully  manned. 
Each  sQuadron  might  still  retain  a  small  reserve  of  seamen  in  addition 
to  its  nnal  Marine  Reserve.  As  there  is  no  head-quarters  for  the 
Pacific  Squadron,  I  suppose  cruisers  of  the  heaviest  class  to  be  always 
on  that  station.  I  here  wish  to  observe,  that  all  my  tables  are  merely 
for  the  purpose  of  illustrating  general  principles.  I  do  not  presume  to 
fix  the  number  required  for  me  protection  of  commerce,  nor  the  force 
necessary  for  each  station.  I  take  12,000,  because  it  happens  to  be 
the  balance  remaining  after  deducting  40,000,  the  number  I  suppose  to 
be  required  near  home.  If  12,000  OflBcers  and  seamen  are  employed 
abroad,  the  niunbcr  remaining  for  Channel  and  Mediterranean  service, 
and  Coast  Guard,  would  be  35,700.  France  has  I  believe  actually  in 
commission  ironclads  carrying  300  guns,  to  double  her  peace  fleet ;  we 
may  suppose  15,000  oflBcers  and  seamen  to  be  actually  employed  iu 
our  Channel  and  Mediterranean  Fleets.  The  Marine  Infantiy  being 
disembarked  from  the  Coast  Guard  ships,  would  leave  vacancies  for  some 
1,200  seamen,  bringing  the  Coast  Guard  service  up  to  nearly  9,000, 
leaving  about  11,700  oflScers  and  seamen  available  for  service,  either 
in  effective  sea-gomg  ironclads  kept  for  harbour  duty,  or  in  barracks — 
this  would  be  our  first,  the  Coast  Guard  the  second,  the  Marines  and 
Marine  Artillery  at  home,  the  third  Reserve.  The  whole  distribution 
of  our  naval  forces  would  then  be  as  shown  in  Table  D. 

The  proportion  of  home  to  foreign  service  for  the  Navy  proper  would 
be  about  tne  same  as  that  for  the  marine  services. 

I  propose  to  exclude  the  marine  forces  as  part  complements  of  sea- 
going snips  in  time  of  peace,  for  these  reasons  : — 

Ist.  Because  so  employing  these  auxiliary  forces  leads  to  the  ex- 
clusion, from  participation  in  the  active  duties  of  their  profession,  of  a  cor- 
responding number  of  naval  OflBcers  and  seamen,  at  present  about  8,000. 

2ndly.  If  any  real  necessity  for  so  employing  the  marine  forces 
exists,  it  is  because  the  Navy  has  not  barracks,  opportunities  of  in- 
struction and  a  proper  organization,  therefore  it  would  be  resting  any 

VOL.  xni.  V 
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])lau  of  (liHtribution  on  a  false  basiR  to  assume  that  Buch  a  state  of 
tliin«!:8  is  to  be  considered  a  permanent  institution. 

3rdly.  Because  by  distributing  them  as  proposed,  their  efficiency  as 
a  reficrve  for  service  at  sea  would  be  fully  maintained,  that  of  the 
artillery  as  a  giumery  reserve,  that  of  the  iiUantry  might  bo  increased, 
for  by  its  employment  at  the  various  places  where  temporary  repairs 
weie  effected,  it  would  in  time  become  a  corps  of  combatant  naval 
artilicers.  Whenever  there  was  fighting  to  be  done,  the  marine  forces 
would  still  be  ready  to  hand  on  each  station,  and  a  large  force  would 
be  at  home  ready  for  big  or  little  wars,  for  service  ashore  or  afloat. 

It  may  be  plausibly  asserted  that  if  it  Ix)  possible  to  dispense  with 
the  sorvices  of  the  marine  forces,  as  part  complements  of  mon-of-war, 
these  forces  are  no  longer  required.  But  be  it  well  remembered  that 
the  soaman's  profession  is  a  marketable  trade,  that  of  a  marine  artillery- 
man or  marine  is  not.  The  merchant  navies  of  the  world  bid  high  for 
British  seamen,  the  demand  constantly  increases,  the  supply  continues 
to  diminish,  therefore  a  naval  auxiliary  force  not  affected  by  induce- 
ments which  create  constant  fluctuations  in  numbers  available,  is 
(»SMontial  to  the  very  existence  of  a  large  Navy. 

Tlni  advance  in  mechanical  appliances  and  the  increasing  scarcity  of 
F(\'iineu,  will  add  year  by  year  to  the  value  of  this  description  of  naval 
f()rc(\  but  to  my  mind  it  should  not  bo  employed  to  the  exclusion  of  sea- 
men, it  should  be  held  iu  resen^e  and  kept  efficient  by  other  means  during 
ix'jicr.  At  j)resent  about  one-seventh  of  a  ship's  comj)lement  is  com- 
p()s<Ml  of  marine  artillery  and  marines,  in  the  event  of  a  sudden  in- 
cH'asc  t^)  the  fleet  being  necessary  no  seamen  could  he  spared  from  the 
ships  in  coifimission,  on  the  other  hand  if  the  marine  forces  are  kept 
elHcicnt  in  the  way  jjroposed,  and  by  attaching  them  as  supernumer- 
aries ocfasionally  to  sea-going  ships,  the  com|)lements  of  which  are 
entirely  ('(nnjH)S(Hl  of  seamen,  the  fleet  could  be  expanded  by  one- 
H(^viMitli  at  any  moment,  it  would  be  always  advisable  to  keep  a  large 
]>n)p(uii(»ri  of  tlu;  marine  force  at  home  to  provide  for  the  eventuality 
of  a  great  maritime  war,  when  the  complements  of  additional  ships 
would  necessarily  be  cr»mj)osed  of  untrained  and  undisciplined  men, 
<'ntered  hastily  for  service  in  the  lleet. 

We  now  come  to  that  part  of  the  question  which  has  special  reference 
to  the  Army, 

in  the  casi^  of  Ascension,  St.  Jlelena,  the  Falkland  Islands,  and 
Sidney,  thcj  detachments  of  marine  forces  would  Ihj  sufficient  peace 
,i,^arrisonH,  but  the  other  i)ohit8  would  require  {additional  force. 

Th(^  (piartering  of  tlu;  British  Army  for  a  long  series  of  years  at 
phu'es  like  Hong  Kong,  Singai)ore,  Mauritius,  Aden,  and  tlie  West 
Indies,  is  fatal  to  hcjalth,  and  conscHpiently  to  efficiency,  and  results 
in  loss  of  valuable  life  and  vast  cfxjxinse  for  transport.  There  is  no 
variety,  no  change  fnmi  the  monotony  of  a  listless  garrison  life  at  such 
places.  While  advwating  the  withdrawal  of  our  regular  British  Army 
from  such  duty,  I  do  not  suggest  to  reT»lace  it  by  increasing  the 
number  of  the  regular  marine  forces  alreaciy  proposed  to  \)c  quartered 
at  those  i)oints,  be<:ause  such  an  arrangement  would  merely  shift  the 
disadvantages  from  the  Army  to  the  Marino  8er\'icc8.    It  would  be 
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HJbleto  keep  largv  bodicFi  of  marines  ofGciciit  as  a  naval  rcaerre, 
►the  Officer  comTDaiiding  the  station  had  a  veiy  large  sea-going 
ttiUB  disposal.  Where  tli«  forces  of  mariiiea  at  a  naval  head- 
B8  exceeded  the  means  of  instruction  afforded  by  the  sea-going 
tile  power  of  giving  inetrnctiou,  change  and  variety  by  occasional 
feations  for  a  trip  round  the  station  M-ould  be  lost ;  thie  would  lead 
mue  and  impaired  efficiency  in  the  marine  garrisons ;  we  must  look 
«re  to  meet  tliu  difficulty.  Bombay  being  the  supposed  head- 
to  of  our  tleets  in  the  Indian  aeas,  I  would  propose  a  native 
Enforce  being  raised,  with  its  bead-quarters  at  that  place.  It 
uiot  be  necessary  to  use  these  troops  for  service  at  sea,  but 
nor  earrisou  duty,  and  furuiiihing  available  labour  at  Bombay, 
R,  Hftontius,  Siugapore,  IIoiLg  Kong,  uud  Aden.  The  regular 
Horces  would  be  the  European  imcleus  to  which  this  native  force 
P  similar  orgauization  would  be  attached.  They  would  take 
M  from  and  to  Bombay  in  the  war  cruisers,  and  the  term  of 
Bjftway  from  that  place  would  be  the  same  as  that  of  the  regular 
{,▼12.,  three  years.  This  force  should  be  under  the  control  of 
poiral  commanding  at  Bouibay. 

fNdiis  arrangement  would  meet  many  of  the  difficulties  brought 
M  ID  the  report  of  Major  Anson's  Committee.  It  would  be  a  , 
it  force,  used  for  militaiy  purposes,  but  under  naval  control. 
Test  Indian  regiments  would,  in  tliti  same  manner,  be  formed 
'eat  Indian  marine  force.  Thus,  in  time  of  peace,  the  Naval 
Pfnmauding  on  each  station,  <x^cupyiiig  a  fixed  position  at  his 
tttera,  would  be  the  one  miUtary  executive  authority  respou- 
the  preservation  of  internal  order  at  his  head-quarters,  with  a 
military  force  at  his  command  for  ttie  repression  of  disturb- 
any  part  of  his  district.  In  war  his  place  should  be  at  sea, 
H  loroes  would  defend  his  poi't  fi'om  bombardment,  and  the 
flt  the  naval  bases  of  operation  throughout  the  world  would 
npoa  the  Army,  till  then,  necessarily  held  in  reserve.  I  say 
ily  held  in  reserve,  because  we  know  not  from  what  quarter 
'  expect  attack.  It  may  be  of  a  nature  requiring  all  our 
lo  be  put  forth  at  home,  it  may  more  directly  threaten  India,  or 
fcve  for  its  object  the  gradual  exhaustion  of  our  commercial  and 
ttrength  by  the  cutting  off  our  lines  of  communication  at  distant 
Vov  each  and  all  of  these  contingencies  we  must  be  prepared. 
^e  Army  be  employed  at  detached  points  all  over  the  face  of 
9,  and  circumstances  required  its  presence  at  home  or  in  India, 
)i  tone  would  be  lost  before  it  could  receive  its  recall  T  Add  to 
^e  it  would  take  to  return,  and  estimate  the  consequences  of 
jou  ciui  1  On  the  other  hand,  the  declaration  of  war  by  a 
Dtn  whom  assault  on  tlistant  possessions  might  be  expected, 
B  llui  signal  for  the  despatch  of  troops  ready  at  hand  to  the 
ll  tbe  garrisons  along  the  lines  of  communication.  Having 
Tip  a  proper  defensive  position,  we  could  then,  under  cover  of 
1,'deTfflOp  our  resources,  and  use  tliese  defended  points  as 
■  offatiive  operations,  from  which  flying  brigades  drawn  from 
Dtnvnng  army  of  the  empire  might  act  either  in  the  defoui'o 
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of  our  possessions  in  llio  vicinity  nioro  immediately  threatened,  or  fur 
till*  piir|M»st»  of  I'lvating"  li  diversion  iu  fiivour  of  others  by  i*etaliatioD 
apiinst  tli(»so  of  imr  onomy.  Jamaica,  Antigua,  and  Bermuda  might 
tluis  1)0  nppliod  t»>  the  dofoiico  ot  the  West  ludies,  or  to  the  relief, 
however  small,  of  *'Canadia." 

This  hrin^s  us  back  to  the  point  from  which  I  started  in  my  first 
])a|UT — home  distribution.  Wo  must  view  the  regular  military  forces 
in  the  United  Kinplom  from  three  distinct  points  of  view,  as  re- 
inforcements for  India;  as  a  ro8t»rve  for  Mediterranean  garrisons;  and 
as  the*  war  garrisons  (iu  reserve)  for  naval  head-quarters  throughout 
the  world. 

Kor  India  we  require  a  manceuvring  or  field  Army,  and  a  contin- 
gent for  garrisons  at  fortiliod  jKnnts ;  but  for  the  defence  of  the 
MtMlit^^ranean  and  all  our  other  out-jx^sts,  we  should  want  only  a 
'*  garrison  army/*  a  body  of  troops  trained  and  adapted  to  the  defence  . 
of  fortified  positions.  In  mv  lii*st  pa[>or  I  supposed  the  foreign  service 
of  tlu^  regular  Army  to  be  limited  during  peace  to  India,  Aden,  Malta^ 
and  ( J ibraltar,*  thus  bringing  the  number  at  home  to  about  126,000, 
and  I  divideil  tlu»  reserve  forces  for  the  defence  of  the  United  King- 
dom  into  two  parts — garrison  and  manceu\Ting.  I  now  go  a  step 
furthiM',  and  divide  the  regular  military  forces  for  the  defence  of  the 
Ml  ri  pi  re  into  two  branches — garrison  and  manoeuvring.  1 

As  n-gards  the  lirst  branch,  hostilities  which  would  require  oar 
Kiujill  and  distant  out-posts  to  bo  placed  on  a  war-footing  would  not 
lik(>ly  directly  threaten  the  United  Kingdom,  or  the  Mediterranean,  bat 
any  war  which  would  h»ad  us  to  exiK»ct  attack  at  home,  would  neoes- 
sitatt;  our  iilling  up  the  garrisons  of  ^Ealta  and  Gibraltar;  in  eidur 
case,  ;i  largt^  garrison  anny  would  be  required. 

As  our  distant  out-posts  an^  as  yet  undefended,  it  is  impossible  to 
estitnsit*^  for  their  war  garrisons,  but,  ft)r  reas<ms  already  given,  I 
balance  the  forciMUHHissary  f(U*  that  puriK)se  against  that  required  for 
luMue  and  Medit^'rranean  fortresses.  1  assumed  that  at  the  raoment 
of  exjM'crted  attack,  one-third  of  th(^  total  garrisons  of  fortified  places  it 
home  should  be  regidar  troops  ;  that  would  be  about  22,000  (exclusive 
of  Oork  harbour,  and  Aldernt^y,  whi(^h  would  require  about  2,000  moreX 
I  lM^liev(^  ;j(),0()0  may  Ix)  taken  as  the  lowest  estimate  for  Modi ten«neia 
garrisons  muler  similar  circumstanc(»s ;  therefore,  our  total  regular  gairi- 
Hon  army  should  not  bo  less  than  .04,000.  1  take  the  following  general 
principh'S  as  a  guide  in  distributing  this  force: — 

1st.  T\u\  head-quarters  of  tho  forays  intended  for  the  defence  of 
fortified  places  abroad,  should  1x)  fixed  at  the  fortified  places  at  home,t 
in  order  that  they  may  be  trained  to  the  i)cculiar  nature  of  the  daij 
they  would  have  to  perform  in  war. 

2nd.  The  strength  of  the  garrison  army  so  (juartered  in  the  United 
Kingdom,  should  be  such  as  would  jwrmit  of  its  furnishing  the  force  re- 
piired  to  raise  the  garrisons  of  Malta  and  Ui))raltar  from  a  peace  to  a 

•  India,  64,000  t  For  dctoU,  see  Port  I. 

Aden        1 
Mnlta        V  10.000 
(Hhraltar  J 
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war  footing,  without  reducing  the  number  of  regular  troops  in  these 
home  fortresses  below  the  number  necessary  for  their  own  defence. 

It  would  occupy  too  much  of  your  time,  were  I  to  go  closely  into 
details  relative  to  each  defended  point,  and  therefore  I  shall  deal  with 
the  subject  of  barrack  accommodation  in  a  very  general  and  rough 
way. 

At  the  end  of  the  Report  of  the  Defence  Commission,  you  will  find  that 
the  works  proposed  and  in  progress  for  the  defence  of  these  places 
were  estimated  to  accommodate  about  80,000  men,  to  this  must  be  added 
ban*acks  actually  in  existence  which  may  roughly  be  computed  to 
hold  18,000,*  therefore  supposing  the  works  to  be  completed,  there 
would  be  room  for  about  48,000.  I  proposed  to  raise  the  AlediteiTanean 
peace  garrisons  from  one-third  to  one-half  the  total  estimated  war 
garrisons,  thus  bringing  the  force  quartered  there  in  peace  to  15,000. 
Further,  as  barracks  are  a  great  naval  want,  I  propose  to  give  up 
accommodation  for  8,000  of  the  first  reserve  at  Chatham,  Portsmouth, 
and  Plymouth,  the  money  which  would  otherwise  probably  be  devoted 
to  building  naval  barracks,  being  applied  to  the  construction  of 
<juarter8  elsewhere  for  the  "  ManoBUvring  Army."  Under  these  cir- 
cumstances the  garrison  army  at  home  would  number  39,000,  and  there 
would  be  quarters  for  about  40,000.  It  will  thus  be  seen  that  the 
garrison  army  could  be  localized  at  these  fortresses— the  defended 
points  at  home  would  be  the  great  feeders  of  all  our  foitified  positions 
abroad,  and  in  turn  be  fed  in  Great  Britain  by  the  Reserves  in  the 
surrounding  districts,  they  would  in  fact  be  the  great  Artillery  and 
Engineer  centres  both  regular  and  reserve. 

In  Table  2  (Pan  I)  you  will  see  that  16,921  is  the  number  of  Militia 
in  the  counties  I  have  grouped  together  to  furnish  the  Reserves  for  these 
fortresses;  under  the  proposed  distribution  15,000  regular  troops 
would  move  from  thence  to  the  Mediterranean  when  danger  appeared, 
therefore  by  calling  out  the  Militia  at  their  fixed  head-quarters,  the 
vacancies  so  caused  would  be  completely  filled. 

Whether  the  garrison  army,  regular,  and  reserve,  should  exclusively 
consist  of  garrison  Artillery  and  Engineers,  or  be  partly  composed  of 
Infantry,  always  associated  with  or  attached  to  these  scientific 
branches  for  the  performance  of  minor  duties  is  a  question  of  organi- 
zation, not  distribution,  but  I  remark  in  passing,  that  so  fur  as  I 
have  been  able  to  ascertain,  our  regular  garrison  Artillery,  even,  if 
withdrawn  from  colonial  service,  could  only  furnish  for  home  and  Medi- 
terranean fortresses  about  two  men  per  gun,  if  so  many. 

Now,  as  to  tlie  distribution  of  the  regular  "  Manoeuvring  Army  " 
at  home.  Under  all  the  supposed  circumstances  it  would  number 
about  82,000  Cavalry,  Field  Artillery,  Infantry,  Train,  and  Staff. 
For  reasons  given  in  the  first  paper,  I  do  not  att<?mpt  to  deal  with 
the  internal  distribution  of  regular  forces  in  Ireland — the  number  to 
bo  employed  depends  upon  circumstances  of  a  political  character.  As, 
however,  it  appears  by  Appendix  K,  p.  26,  to  the  Report  of  the 
"  Commission  of  Recniiting,"  that  about  one-fifth  of  the  total  number 
of  recruits  for  the  line  during  the  five  years  ending  1865,  was  raised 

*  Marino  barrac]is  not  included. 
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in  Ireland,  20,000  men  may  be  considered  a  fair  proportion  to  fix  fof 
service  in  that  country,  tniiB  making  allowance  lor  the  neooaaaiy 
deductions  on  account  of  the  force  in  India  and  the  gBmaatt  army. 
This  number  at  all  events  wiQ  answer  the  purpose  of  lUastratioii,  and 
there  is  I  believe  ample  accommodation  there  for  that  number. 

Sixty-two  thousand  now  remain  disposable  in  those  divisjions  of 
Oreat  Britam  furnishing  the  Beserves  for  the  ManoeuvriDg^  Anny,  as 
explained  in  my  first  paper.  This  would  aUow  an  average  of  about 
5,000  regular  troops  to  each  division  so  formed,  but  the  ^xact  niimber  to 
be  allotted  to  eac\  however,  would  depend  upon  a  variety  of  Giieom* 
stances — the  strength  of  the  regular  Reserves,  for  example— which  I 
do  not  now  intend  to  enter  upon  in  detail,  but  I  will  sum  up  as  regards 
barrack  accommodation  for  the  Manoeuvring  Army  in  Great  Britain  in 
this  way.  Within  tiie  limits  of  that  part  of  Oreat  Britain  which  I  have 
allotted  to  the  Manosuvring  Amry,  there  is  barrack  accommodation  for 
about  87,000  men,  induding  Alcfershot^  which  is  the  head-quartera  of 
the  First  Division,  though  situated  in  one  of  the  counties  of  the  Ports- 
mouth  district;  therefore  under  the  supposed  arrangement,  quarters 
would  have  to  be  provided  for  25,000  men ;  but  I  remind  you  that  this 
proposed  distribution  provides  barracks  for  the  Navy,  and  redoeea  the 
annual  charge  for  transport  of  troops  by  about  £250,000  per  atmum. 
which  represents  £5,000,000  at  5  per  cent,  and  this  sum  would  beilo 
barracks  according  to  the  Defepce  Commission  estimate,  for  50,000  mA 

I  would  propose  to  build  these  barracks  at  the  head-quartera  of 
each  Brigade  District^  in  order  that  the  Militia  might  have  the  oae  of 
them. 

One  of  the  recommendations  of  the  Militia  Commission  Of  ld69|* 
was  that  the  Militia  forces  should  be  '^  trained  annually,**  and,  it 
possible  *'  simultaneously."  Now  it  .would  be  possible  to  apply  that 
principle  not  only  to  the  Militia,  but  to  all  our  war  forces  at  home,  vA 
so  make  one  branch  check  the  other,  and  all  rehearse  the  businesB  of 
defensive  war  in  the  spring  time  of  each  year. 

The  first  force  to  move  out  to  face  an  enemy  must  ever  be — ^the  Navy, 
therefore  the  8,000  seamen  should  embark  each  year  in  the  reserve 
ships  for  Channel  service,  the  militia  of  the  garrison  army  moving  intb 
their  barracks ;  in  like  manner  a  portion  of  the  marine  barracks  ooidd 
also  be  made  available  for  the  reserves.  The  regular  troops  of  th# 
Manoeuvring  Army  quartered  at  the  brigade  head-quarters  should  move 
to  the  divisional  head-quarters  and  encamp,  the  militia  moving  into 
the  barracks  thus  vacated,  and  during  the  last  week  of  trainmg,  JMii 
the  regular  troops  of  their  division  at  me  temporary  camp,  thus  leaving 
barrack  accommodation  vacant  for  other  reserves  of  the  district*  u 
there  were  no  reserve  ships  ready,  there  would  be  no  banaoks  vacant 
for  the  garrison  militia ;  u  campmg  arran^;ements  vrere  not  in  workinff 
order,  the  training  of  tiie  manoeuvring  militia  would  come  to  a  dead 
lock ;  thus  would  one  department  check  the  other. 

I  have  carefully  avoided  touching  the  subject  of  *'  organintion,"  for 
that  is  a  thing  enturely  subservient  to  ^'  distribution." 

•  See  Blue  BooL 
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We  are  apparently  on  the  eve  of  great  changes,  and  thereforo  it 
is  essentially  necessary  that  we  should  not  lose  sight  of  the  end — 
"  the  safety  of  the  Empure" — ^for  whiqh  our  war  forces  exist.  In  this 
room  last  year  it  was  truly  stated^*  as  a  principle  that  "  it  is  wiser 
'•  to  concentrate  the  resources  of  a  country  on  the  fortifications 
^'  of  the  principal  arsenals,  so  as  to  secure  them  against  capture,  than 
"  to  expend  the  same  resources  on  many  comparatively  unimportant 
"  points  which,  from  their  isolation  and  weakness,  invite  attack  and 
*'  afford  cheap  victories."  Now,  viewing  the  whole  Empire  as  a  country 
exposed  to  attack,  it  may  be  said  that  it  would  be  better  to  turn  our 
i*esources  to  the  purpose  of  securing  points  that  command  our  com- 
munications, than  to  fritter  them  away  in  attempting  to  defend  a 
variety  of  unimportant  positions.  How  far  we  have  hitherto  acted 
upon  this  principle  may  be  gathered  from  the  fact  that  the  estimated 
imperial  military  expenditure  upon  our  colonies  and  dependencies  for 
the  year  1864-5  amoimted  to  about  £3,500,000,  and  of  this  sum  only 
about  £1,300,000. ,  was  expended  upon  the  outposts  I  have  named. 
Now  if  these  positicms  are  lost  to  us,  the  safety  of  our  communications 
is  gone ;  that  being  the  case  we  could  do  little  to  assist  any  of  our  dis- 
tant possessions  in  time  of  need.  Why  then  expend  nearly  two-thirds 
of  our  available  resources  upon  unimportant  points  which  would  afford 
cheap  victories,  whilst  but  one-third  is  spent  upon  positions  the  loss  of 
which  would  involve  the  whole  Empire  in  a  state  of  commercial  and 
military  paralysis  t  As  regards  the  United  Kingdom  (the  citadel  of  the 
Empire),  let  it  never  be  forgotten  that  we  have  two  dangers  to  guard 
against — direct  assault,  and  investment,  partial  or  complete.  Though 
these  islands  may  bristle  with  bayonets,  though  at  the  very  name  of 
invasion  millions  of  riflemen  may  be  ready  to  line  the  hedge-rows,  let 
us  not  shut  our  eyes  to  the  fact  that  our  supplies  might  be  cut  off, 
that  we  could  be,  in  short,  starved  out.  Therefore  must  our  war 
forces  be  distributed  in  such  a  manner  as  will  best  secure  the  imperial 
base  of  operations,  and  ensure  safety  and  freedom  to  our  imperial  com- 
munications. 

*  See  lecture  befqire  re&rrod  to. 
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APPENDIX. 


Table  A. 
Distribution  of  British  Gommeroc. 

Approximate  Valuej  1867. 

£ 

Fort«  on  Baltic 38,000,000 

„      North  Western  Atlantic.         ..  100,000,000 

„      Bound  Gape  of  Good  Hope     ..  91,000,000 

„      German  Ocean 81,000,000 

„      North  East  Atlantic      ..  66,000,000 

„      Meditenanean 66,000,000 

„      SouOiAtlAntic 27,000,000 

Bound  Cape  Horn 81,000,000 

£500,000,000 


Table  B. 


Table  showing  approximate  value  of  Articles  en  route  to  and  from  the 
United  Kingdom,  over  certain  divisions  of  the  Atlantic  Ooeaa, 
1867. 


To  and  from  Forts. 

Waters  in 

United 
Kingdom.^ 

North  East 
Atlantic. 

Southern 
Atlantic. 

North 
Western 
AUantia 

Baltic    

£ 
88,000,000 
81,000,000 
66,000,000 
66,000,000 
27/X)0,000 
100,000,000 
81,000,000 
91,000,000 

£ 

66,000,000 
66,000,000 
27,000,000 
100,000,000 
81/X)0,000 
91,000/X)0 

£ 

27,00O/X)O 

81,000,000 
91,000,000 

£ 

Gl«mian  Ocean 

North  Eastern  Atlantic  .'. 
Mf^itf^rranMn  t .  1 1 1 1  > « t  • 

South  Atlantic 

North  West  ditto 

Bound  Cape  Horn 

„     Cape  of  Good  Hope 

100^000,000 

IKXVOOO,000 

881,000,000 

140,000,000 

lOOfiOOfiOO 
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Table  D. 
Distribution  op  Naval  Forces. 


Officers 

and 
Seamen. 

• 

Marine  Forces. 

Totals. 

Artillery. 

In&ntry. 

On  distant  Stations . . 

Malta 

Gibniltar 

In  Peace  Jb'leets 

Channel  and  Mediterranean 

j^Vt  Home  Arsenals  ..          .. 

Coast  Guard. . 

In  Indian  Troop  Ships 

Untrained  Boys 

12,000 

•  •      ■  • 

•  •      •  • 

15,000 

11,700 

9,000 

1,270 

3,100 

1,000 
150 
100 

• .      . . 
1,810 

•  •      •  • 

•  •      ■  • 

•  •             •  a 

8,600 
450 
800 

• .      • . 
7,290 

•  •     ■  • 

•  •     •  • 

•  •     ■ . 

16,000 
OOQ 
400 

16,000 

20,800 

9,000 

1,370 

8,100 

Total 

62,070 

3,060 

11,640 

66,770 

Present  Establishment  (1868-9)  66,770. 


Monday,  February  ist,  1869. 
Admiral  Sib  IIBNRY  J.  CODRINOTON,  K.C.B.,  in  the  Chair. 


NAMES  OF  MEMBERS  who  joined  the  Institation  between  the  18th  January 

and  the  Ist  Fcbmary,  1869. 

ANNUAL. 

Acton,  £.  W.  F.,  Capt.  Itt  Boy.  Cheshire  Innes,  J.  M.  McLeod,  f^.C,  Major  Boy. 

Mil.    1/.  Engrs.,  Bengal    1/. 

Sarer,  J.  R.  S.,  Col.  Asst.  Commt.,  Cay.  Thac&raj,  £.  T.,  f9«C»    Capt.    Boy. 

Depdt,  Canterbury.     1/.  Engrs.  Seng.    1/. 

Studdert,  B.  A.  Fitzgerald,  Capt.  Lond.  Beady,  John  T.,  Capt.  66th  Begt.    11. 

Art  Vols.    1^  Stephens,  Edmund,Iit  Boy.  Engrs.    1/. 

Wilson,  Charles  W.  H.,  Capt.  6th  The  Henderson,   W.  Hallam,  Xieut.  Boyal 

Boyid  Begt.  Engrs.    1/. 

Cockbome,  James  G.,  Capt.  6th  The  O'Brien,  E.  D.  C,  Lieut.  Boy.  Engrs.   II. 

Bopl  Begt.  Wallace,  Charles  J.  S.,  Lieut-Col.  25th 
Harruon,  Thomas  P.,  Capt.  107th  Begt.  K.  O.  Borderers. 

1/.  Buddell-Todd,  James   A.,    Major  25th 
Gordon,  Bobert  W.    T.,  Lieut.,  93rd  K.  O.  Borderers. 

Uighra.    IL  ScriTen,  Horace  W.,  Capt.  25th  K.  O. 
Trotter,  Henry,  Lieut.  Boy.  Engrs.    11,  Borderers. 


RECOIL  DELICATELY  CHECKED  AND  UTILISED. 
By  Lieutonant-Goueral  W,  N.  IIutchinson. 

Read  by  Captain  Robebt  Scott,  R.N. 

The  incroabiug  power  of  resistance  constantly  added  to  defensive 
armour  gives  a  proportionately  increasing  importance  to  ordnance 
throwing  heavy  charges,  and  bespeaks  a  careful  consideration  of  any 
proposed  improvement  in  the  principle  of  checking  recoil,  for  it  is  well 
known  that  the  range  and  efficiency  of  powerful  guns  are  much 
diminished  from  the  inability  to  lire  as  large  charges  of  powder  from 
them  as  would  be  practicable,  were  it  not  for  the  evils  arising  from  the 
great  recoil  occasioned  by  largo  chuigcs.  In  August,  1863,  the 
Ordnance  Select  Comraitteg  reported  "that  wrought  u:o\i  ^xMi'si*  \s5i.^\. 
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**  1)(^  niado  lip:htor  than  they  arc,  or  be  used  with  heavier  charges,  if 
'•  the  n.Hoil  could  l)e  more  effectually  checked."  The  present  proposi- 
tion for  more  eflicieiitly  checking  recoil  is  by  the  use  of  the  most 
elastic  and  inexpensive  cushion  known,  viz.,  the  common  atmosphere, 
which  can  bo  employed  in  the  most  deUcate,  yet  effective  manner,  and 
to  any  amount. 

The  application  is  by  the  use  of  a  cloaed  cylinder,  with  a  piston  and 
rod  working  in  it,  having  much  air  on  one  side  of  the  piston,  and  ver}' 
little  on  the  other  (see  Plate  v,  figs.  1  and  2). 

When  recoil  takes  i)lace,  the  piston  is  forced  into  the  part  containing 
t]i(3  gr(»ater  body  of  air,  which  is  thereby  compressed,  while  at  the  same 
time  the  air  on  the  othe»r  side  of  the  piston  is  proportionably  rarefied. 
The  increasing  resistance  of  the  air  thus  gradually  and  quietly  receives 
and  absorbs  the  force  of  the  blow  from  recoil.  This  smooth  absorption 
of  recoil  allows  of  the  employment  of  a  gun  much  lighter  than  the 
ordinary  gun,  supposing  the  w^eight  of  powder  and  shot  to  be  the 
measure  of  the  similarity  in  both. 

To  utilise  the  rebound  that  would  instantly  occur  from  the  elasticity 
of  the  highly -compressed  air,  a  self-acting  catch  (or  other  contrivance) 
ictaius  the  gun  (with  carriage)  in  its  back  position  until  loaded  ;  then, 
when  the  catch  is  released,  the  pressure  of  the  compressed  air  against 
the  ])iston  most  usefully  assists  in  running  out  the  gun  to  firing 
position. 

With  veiy  light  guns  (which  are  particularly  desirable  on  tumtables) 
wh(*n  very  heavy  charges  are  fired,  the  air  will  be  more  compressed  by 
recoil  than  is  required  to  return  the  gini  to  firing  position.  Tiiis  stored- 
up-forc(^  can  be  smoothly  eased  off  by  means  of  a  fight  hand-rope 
rove  through  double-sheaved  puUies,  or  be  controlled  by  means  of  a 
friction  band,  &c.  But  were  all  precautions  neglected  little  inconve- 
nience could  arise  ;  for  the  air  that  had  been  rarefied  at  one  end  of  the 
cylinder,  becoming  in  its  turn  gradually  compressed  as  the  gun  resumes 
its  firing  position,  would  act  as  a  soft  cushion,  and  prevent  mischief 
at  the  termination  of  the  rebound. 

Fig.  3. — When  a  gun  is  mounted  on  an  ordinary  carriage,  the  cylinder, 
constru(;ted  as  shown  in  Fig.  3,  is  attached  to  the  carriage  below  tiie 
gun,  not  far  from  the  trunnions.  The  piston-rod  lies  nearly  horizontal 
in  a  vertical  plane  with  the  axis  of  the  bore,  the  exterior  end  of  the 
rod  being  towards  the  muzzle.  This  end  of  the  rod  plays  freely  in  a 
ring  (or  circular  staple,  or  eye)  fixed  below  the  sole  of  the  embrasure 
or  port-hole.  Thus  the  free  training  of  the  gun  is  not  in  the  least 
impeded.  When  the  gun  recoils,  it  carries  the  cylinder  with  it,  com- 
j)ressing  the  air  in  front  of  the  almost  stationary  piston.  All  the  force 
of  the  recoil  is  thus  absorbed  without  friction,  and  without  causing 
the  least  jar  or  strain  to  any  part  of  the  carriage  or  platform,  for  it  is 
obvious  that  all  the  horizontal  strain  is  borne  by  the  ring. 

For  the  sake  of  security  this  ring  might  play  in  the  angular  part  of 
two  strong  iron  bars  joined  together  in  the  form  of  a  letter  V,  running 
for  many  feet  horizontally  through  the  parapet  To  the  extremity  of 
these  bars  would  be  attached  large  flat  bars  or  beams,  fixed  crosswise 
and  vertically  in  tho  body  of  the  parapet. 
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In  applying  tho  cylinder,  made  according  to  Fig.  1,  as  a  substitute! 
for  the  weight  iu  Moncrieffs  carriages,  it  would  be  firmly  attached  to 
the  after-part  of  the  traversing  platfoim. 

A  flexible  rope  (passing  over  a  pulley,  fixed  vertically,  in  the  front 
and  lower  part  of  the  platform),  would  be  attached  to  the  exterior  end 
of  the  piston-rod,  and  would  connect  it  with  the  centre  of  the  horizontal 
cross-bar  which  unites  the  front  extremities  of  the  toothed  segments 
constituting  the  sides  of  the  carriage.  The  rope  intervening  between 
this  cross-bar  and  the  end  of  the  piston-rod  would  be  about  the  length 
of  the  rod,  which  would  be  the  measure  of  the  limit  of  recoil. 

Recoil  would  cause  the  trunnion-ends  of  the  segments  to  roll  in- 
wards with  the  gun,  and  sink  below  the  crest  of  the  parapet, — ^the 
too  sudden  elevation  of  the  other  ends  being,  soon  after  starting, 
gradually  more  and  more  resisted  by  the  gradually  increasing  density 
given  to  the  air  by  the  rope  pulling  forward  the  piston. 

The  cylinder,  if  sufficiently  increased  in  diameter  (therefore  in  power), 
need  only  be  half  the  described  length,  were  the  rope,  when  fastened  to 
the  front  of  the  traversing  platform,  to  be  passed  through  a  pulley 
fixed  at  the  exterior  end  of  the  piston-rod  before  it  passed  over  the 
other  pulley.* 

By  a  little  alteration  of  the  disposition  of  the  parts  which  connect 
the  sides  of  most  gun-carriages,  ample  space  would  be  found  for  the 
proper  adjustment  of  the  cylinder. 

Marks  on  the  rod  would  show  at  all  times  the  exact  position  of  the 
piston  within  the  cylinder. 

C,  C,  C,  C,  are  air-cocks  occasionally  turned  to  allow  the  entrance 
or  escape  of  air,  and  thus  regulate  to  the  greatest  nicety  the  resistance 
to  be  given. by  the  compressed  air,  and  the  length  of  the  stroke  of  the 
piston.  It  is  clear  that  the  less  the  air  is  admitted  into  the  vacuum-end 
of  the  cylinder  the  greater  will  be  the  resistance  of  the  compressed 
air,  and  consequently  the  less  will  be  the  length  of  stroke,  and  the  less 
the  length  of  recoil.  This  principle  of  checking  it,  gives  such  abso- 
lute control  over  the  gun,  that  all  rapidity  of  recoil  might  be  prevented 
a6  initio.  By  bringing  the  piston  home  to  the  head  of  the  cylinder 
there  would  be  practically  a  perfect  vacuum  at  that  end,  when  the  gun's 
starting  to  recoil  would  be  resisted  by  a  pressure  exceeding  14  lbs.  per 
square  inch  of  every  inch  of  the  piston's  area,  even  should  the  cylinder 
be  only  charged  with  air  of  natural  density. 

Were  there  any  advantage  in  the  arrangement  (which  is  doubtful), 
any  greater  resistance  at  starting  could  be  made  uniform  during  the 
whole  of  the  recoil  by  means  of  a  safety-valve  placed  at  the  end  of  the 
cylinder,  whose  spring  would  more  and  more  yield  to  the  escape  of  air 
as  its  pressure  increased.  It  must  be  obvious  that  were  the  end  quite 
open,  the  pressure  might  always  be  14  lbs.  to  the  square  inch,  both 
for  resisting  recoil  and  for  running  out  the  gun. 

•  When  cramped  for  space,  instead  of  the  compressed-air  end  of  the  cylinder 
being  closed  in  the  usual  manner  by  having  a  globulous  n'M^nroir  attticlicd  to  tho 
sides  near  the  end,  and  the  lowest  part  of  the  sides  thus  encased  pierced  ^ith  holes 
oommunicating  with  the  rcserroir,  the  piston  might  'bo  driven  home  the  full  \a\i^^ 
of  the  cylinder. — ^W.N.H. 
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It  has  Ih'Oq  siigprestod  tliat  there  would  be  danger  of  leakage  of  air 
■were  the  jGnm  n.*tained  for  hours  hi  the  loadmg  position, — but  manu- 
facturers Avill  assure  you  that  with  careful  workmauship,  there  neeii  be 
IK)  a})pre]KMision  ou  that  score.  The  motion  of  the  piston  is  slow.  The 
pressure  of  the  condensed  air,  nnhkc  that  in  a  steam-cylinder,  is  always 
on  one  and  ihe  same  side  of  the  piston,  therefore  the  compressed  air 
is  constantly  fracing"  the  soft,  well-greased  packing  into  any  crevice 
that  nii^lit  otherwise*  exist  between  the  iipi^ermost  j>late  of  the  piston 
and  tli(;  siile  of  tlie  cylindtM*.  Moreover,  the  collar  rcmud  the  piston- 
rod  being  always  in  the  air  of  grcatcRt  density  (inside  the  cyUuder, 
Fig.  1,  outside  the  cylinder,  Fig.  2),  is  always  pressed  against  the 
piston-rod,  which  prevents  any  escape  in  that  part, — ^biit  were  there 
even  a  slight  escape,  it  could  readily  be  replaced  by  the  air-pump. 

In  the  two  foregoing  instances  of  recoil  being  check etl,  it  was 
resisted  by  the  piston-rod  In'ing  partly  drawn  out  of  the  cylinder,  but 
in  the  case  of  wall-pieces  and  all  arms  fired  from  the  shoulder,  tlic 
force  of  recoil  could  Ix:?  met  by  the  piston-rods  being  driven  into  the 
cylinders  (see  Fig.  2). 


Th(^  two  parts  are  usually  togetlier,  as  shown  in  Fig.  6.  Recoil  drives 
A  (stiy  an  inch,  or  inch  and  half)  close  to  the  shoulder-plate,  the  force 
of  the  blow  being  received  on  tlui  piston;  then  A  returns,  by  the  force 
of  the  rebound,  to  its  usual  position.  Rifled  wall-pieces  with  steel 
j>()iiited  jHOJectiles  were  nuich  emj^loyed  ]>y  the  Americans  in  their  last 
war,  and  from  their  range,  precision,  and  penetration,  arc  likely  to  be 
fre(piently  used  in  future  to  resist  approaches  by  sap,  &c.,  especially  as 
the  ad(.)ption  of  the  cylinder  would  allow  of  pieces  of  increased  power 
being  manufactured.  Only  sap  gabions  of  unheard-of  diameter  could 
resist  penetration  from  such  pitH:*x*8. 

The  decks  of  iron-clads  l)eing  their  most  vulnerable  point,  many 
think  that  mortars  will  be  nuich  used  in  future.  It  is  clear  that  any 
arrangement  which  would  admit  of  their  recoiling,  would  greatly  aug- 
ment their  power  by  allowing  larger  charges  of  powder  being  employed 
than  can  now  be  used.  It  is  believed  that  no  attempt  has  as  yet  been 
nia«le  to  attain  this  desirable  end,  but  endeavours  have  been  made*  by 
supposing  the  beds  of  mortars  on  vulcanized  india-rubber,  to  lessen 
the  injurious  strain  given  to  a  sliip  on  their  being  fired.  These  at- 
t(Mnpts  failed,  principally  from  tlie  constant  weight  of  the  mortars 
destroying  the  elasticity  of  the  india-rublx^r. 

It  is  now  i»roposed  (see  Fig.  7),  where  a  traversing  platform  may  not 
be  rcHpiired,  that  the  carriage  shall  be  S(jmewliat  in  the  fonn  of  a 
wedge, — that  on  the  mortar  l)cing  finni,  it  shall  recoil  or  slide  down- 
wards (towards  the  lixed  cylinder  E,  and  from  the  iixed  cylinder  D)  on 
a  wo^mUju  ]»latfonn  lying  at  such  an  inclination  that  the  carriage  will 
not  slip  down,  but  remain  in  the  highest  position  until  the  mortar  is 
filed, — that,  after  recoil,  the  carriage,  with  moitar,  shall  be  retained 
by  a  catch  in  the  lowest  position  (where  the  gunners  will  be  sheltered) 
until  it  be  re-loaded, — and  that  on  being  reletv^cd  by  freeing  the  catch, 
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the  force  of  the  compressed  air  shall  aid  the  gunners  in  making  it 
re-ascend.  Of  course  the  wheels  of  the  carriage  will  always  self-lock 
daring  the  descent.  Few  easier  plans  could  be  adopted  for  effecting 
this  lock  than  the  falling  weight  on  a  cogged  wheel,  as  employed  in  a 
ship's  windlass. 

Where  it  would  be  inconvenient  to  place  cylinders  of  such  a  size  that 
air  in  its  natural  state  would  give  sufficient  resistance,  the  power  of 
both  the  cylinders  might  be  increased  by  their  being  charged  by  an 
air-pump  (attached  to  the  aii'-cock),  with  air  of  the  requisite  density, 
as  indicated  by  a  gauge. 

As  there  would  always  be  ample  space  for  D  cylinder,  it  could  be 
made  of  whatever  size  and  power*  might  be  required. 

It  is  hoped  that  Pig.  8  will  give  a  sufficient  general  idea  of  the 
arrangement  proposed  when  it  is  necessary  that  the  recoiling-mortar 
should  stand  on  a  revolving  platform.  In  a  mortar-boat,  a  circular  hole 
(say  7  feet  in  diameter)  is  cut  in  the  upper  deck,  also  in  the  lower. 
The  inchned  beams  that  support  the  carriage  and  mortar  rest  on  a 
revolving  frame  standing  on  wheels,  which  travel  in  a  circular  groove 
attached  to  the  bottom  of  the  boat.  A  projection  (terminating  in  a 
wheel)  from  the  upper  part  of  the  revolving  frame  prevents  its  lifting 
or  receding  when  the  mortar  is  fired.  That  wheel  plays  in  a  circular 
groove  fixed  ondemeath  the  upper  deck,  near  the  edge  of  the  hole  cut 
in  it.  Against  the  edge  of  the  lower  deck  (through  which  the  re- 
volving frame  passes  to  the  bottom  of  the  boat)  is  also  a  racer  in 
which  work  horizontal  wheels  to  further  steady  the  frame  in  a  sea  or 
during  firing.  The  skids  (or  rails)  on  which  the  carriage  glides  are 
curved  upwards  towards  their  lower  termination,  to  assist  in  checking 
recoil. 

In  pits  on  shore,  or  wherever  additional  weight  would  not  be  disad- 
vantageous, a  counterbalancing  weight  to  the  mortar  might  be  sub- 
stitute for  the  cylinder. 

Some  naval  men  think  that  the  adoption  of  a  few  mortars  in  our 
iron-clads  would  much  add  to  their  efficiency.  If  the  shells  projected, 
were  made  to  rotate  rapidly  in  the  plane  of  their  progress,  they  would 
gain  in  precision  and  penetration.  This,  it  is  believed,  could  be 
effected  on  the  principle  shown  in  the  wooden  model  of  a  32- pounder 
disc-gun,  now  in  this  Institution,  and  which  was  fully  described  in  a 
pa[)er  read  here  on  the  4th  of  February,  1867.t 

The  shot  on  starting  is  tripped,  as  it  were,  by  a  fixed  steel  catch, 
which  fits  hito  a  notch,  or  small  hole  cut  on  the  surface*  of  the  shot . 
This  causes  the  shot  actually  to  spin  during  its  flight,  and  when 
alighting  on  level  ground  to  roll  rapidly  for  a  long  time  in  the  direc- 

•  Of  any  power.  The  undersigned  took  out  a  patent,  dated  Ist  February,  1864, 
for  "  ImproTements  in  the  oonstruotion  of  Cylinders  of  Hydraulic  Machines,  appli- 
"  cable  also  to  the  construction  of  ordnance  and  other  articles,  or  vessels  subject  to 
"  pressure  from  within."  It  explained  how  in  a  cylinder  composed  of  many  consecu- 
Uto  tubes,  each  tube  could  be  made  to  do  as  much  useful  duty  as  the  innermost,  in 
retistinff  a  bursting  strain,  by  a  calculated  pressure  given  to  the  mercury  (or  any 
fluid)  that  slightly  separated  the  soTcral  tubes. — ^W.N.H. 

t  Printed  in  no,  43  of  the  B.  U.  S.  I.  Journal,  toI.  xi. 
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lion  of  aim.  On  striking  an  object,  the  force  of  the  blow  received  in 
the  resultant  of  the  horizontal  trajectory  and  of  the  velocity  imparted 
to  tlie  surface  of  the  shot  by  the  spin.  None  of  the  force  of  the 
powder  is  expended  in  overcoming  the  resistance  to  the  shot's  progress 
in  the  barrel  (therefore  to  its  initial  velocity)  caused  by  rifling. 

All  these  cylinders,  which  are  so  simple  in  their  application,  would 
be  durablci  and  not  expensive,  while  the  certainty  and  uniformity 
of  tlieir  action  without  the  risk  of  wrong  manipulation  (for  they  are 
really  self-acting),  promises  to  give  them  an  advantage  over  every 
kind  of  check  from  friction,  however  ingeniously  applied ;  and  the  fact 
of  the  recoil,  instead  of  continuing  a  detriment,  being  made  to  aid  the 
efficiency  of  the  gun  by  the  condensed  air  serving  to  run  it  out  after  it 
is  loaded,  thereby  rendering  but  few  gunners  necessary,  argues  strongly 
in  favour  of  substituting  cylinders  for  compressors  on  board  ship. 

It  is  thought  that  the  employment  of  them  to  check  the  recoil  of 
heavy  guns,  besides  adding  to  their  efficiency  in  permitting  large 
charges  to  be  used,  would,  from  the  entire  transference  of  the  usual 
strain  on  ])ivots,  i-acers,  and  carriagjes,  to  the  immovable  parapet  or 
ship's  side,  effect  a  considerable  savhig  in  the  construction  of  all  that 
pertains  to  platforms,  as  well  as  a  general  saving  in  wear  and  tear 
from  the  absence  of  all  jar  and  friction.  It  is  further  thought  that  it 
would  effect  a  saving  in  the  manufacture  and  alteration  of  ordnance, 
for  it  would  diminish  the  amount  of  metal  hitherto  considered  necessary 
to  be  given  to  each  piece  in  order  to  assist  in  resisting  recoil. 

A  convenient  length  being  agreed  upon  for  the  recoil  of  the  gun,  what 
diameter  should  be  given  to  the  piston  starthig  from  a  state  of  rest  in 
air  of  a  known  density,  could  be  computed  in  the  following  manner:-^ 

Let— 

a  =  area  of  cylinder  in  square  inches. 

jy  =  ])ros8ure  i>er  square  inch  on  piston  at  commencement  of  stroke. 

s  =  length  of  cylinder  in  feet.  Much  determined  by  the  pressure 
it  can  innocuously  sustain.* 

/  =r  length  of  stroke  of  piston  in  feet.    The  length  the  gun  recoib. 

Then, 

^     a  p  ^  pressure  on  piston  at  termination  of  first  length  of 
stroke  and  therefore  the  greatest  pressure. 

•   /T  n  A  / — -^^f  =  mean  pressure  during  stroke. 

•*•  ^P  \/  —  Z^  "  ^^  vai\\A  of  work  done  in  first  length  of 
stroke  in  bringing  the  gun  to  a  stand-still. 

*  Tlmt  pregeure  per  square  inch  on  cylinder  will  oqiial  2  j)  if  Z  =»  -5- 

2 

,.  }i  >.  >»  »»  3;>  if  /-  ^ 

i>  M  »»  ».  4/»  if  /=  ± 

fl- 
an fl  po  on. 
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Again,  weight  of  gun  \rith  its  carriage,  and  of  the  shot  and  its  initial 
velocity  being  known. 
If  W  =  weight  of  gim  and  carriage  in  lbs. 
w  =  weight  of  shot  in  lbs. 

V  r=  initial  velocity  of  recoil. 

V  =  initial  velocity  of  shot. 
Then  by  the  Artillery  rule, 

v     "W  •  •  "^  "  "vF  ^• 

•'•  The  total  number  of  units  of  work  accumulated  in  gun  and 

w*v* 


W  /w     \  • 
carriage  during  recoil  =  —  (  —  v  I  = 

2g\W    / 


2g  \W    /       2gW 
But  this  accumnlated  work  is  overcome  by  the  work  done  by  the 
cj'linder  in  bringing  the  gun  to  rest. 


w*v' 


ap 


W- 


From  this  equation  the  area  of  the  piston  becomes  known,  hence  its 
£ameter. 

The  Chaibxax  :  If  any  gentleman  has  anj  rcmarl[s  to  offer  we  nliall  be  glad  to 
hear  them.  It  is  a  very  interesting  subject,  new  to  most  of  iis,  I  daresay ;  as  for 
Bjfelf  there  are  one  or  two  points  tliat  I  should  like  to  a.sk  a  questiun  ubout,  if 
Captain  Scott  is  in  a  jwsition  to  clear  them  up.  First  of  all,  when  tlie  mortar 
(Fig.  8)  has  recoiled  to  the  i)08ition  in  which  wc  sec  it,  I  do  not  see  how  it  is  to 
be  loaded.  Next,  there  seems  to  me  to  be  a  weak  point  in  connection  with  tlio  wear 
and  tear  of  the  rope  round  the  pivots.  The  next  is  a  point  that-  I  sliould  think 
vouldbe  only  determined  by  actual  trial,  tiz.,  that  in  the  case  of  the  eouipri.>s:«ion  of 
the  air,  heat  would  be  eliminated  on  one  side,  the  compressed  air,  and  culd  on  the 
other  side,  the  rarefied  air.  These  arc  points  I  think  tliat  can  only  be  settled  by 
actual  trial.  We  know  tliat  the  compression  of  air,  very  strongly  and  very  suddenly 
d&ctody  would  liberate  a  great  deal  of  caloric  on  one  pide.  Tlie  utljer  ]>oiut 
tibat  struck  me  at  the  time  it  was  mentioned,  is  the  esenpc  of  air  n)und  the 
piston.  I  fancy  that  woidd  require  trial  to  prove  whether  it  would  be  .«o  or  not. 
ThoM*  appear  to  mo  to  be  the  weak  )K>iuts  in  that  system.  If  any  gentleman,  wlio 
hu  tliouglit  on  the  subjccti  would  be  kind  enough  to  give  us  his  upinioiis,  we  should 
be  happy  to  hear  them. 

Captain  BrcELE,  R.N. :  May  I  ask  what  there  is  to  pn^vent  the  liead  of  the 
crliniier  coming  out  by  the  effect  of  the  recoil  ?     How  is  that  emitrDlled  Y 

Captain  Moncbieff  :  I  should  like  to  ask  whether  the  recoil  would  be  in  the 
direction  of  the  piston,  or  if  it  would  be  lateral  ?. 

Captain  Scott:  As  to  heat  and  cold,  or  eliunj^es  of  tonijier.i^uiv,  I  (l»i  u:>l  thiuk 
that  practically  they  would  be  found  to  exercise  \in\  iimteri:il  illert  ;  I  «!"»  iiDt  think 
th^r^would  be  found  to  be  diflicultics.  The  wearing:  of  the  ri>]»e  i*<  :i  v,:  v  .ireat  diili- 
eul.v,  there  can  be  no  doubt  of  it;  there  is  always  a  li-ndeni-y  ti»  1  re:k  :il  a  nip. 
U'lviever,  a  n»jK»  may  Iks  made  of  almost  any  strenijMi,  nml  ^^it]l  I  In*  turrel 
jfun-,  tackles  and  chains  have  been  found  to  resist  recoil ;  yoii  L.ive  only  In  iii^ike 
them  hirgc  enough  and  heavy  enough,  and  then  vou  can  jii't  tlicm  to  ^tlind ;  it 
ii  zuriinly  ■  ijuestioa  of  weight.     A  wire  roi)o  would  have  ttood  but  fur  the  i.ij* 
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orer  Ihe  rolltr,  whiuh  it  oert«inlT  ankwiird.      Tliorefore,  you   could  only  lue 
cbain,  and  ■   dutin  of   ii   [iitrticiUar   cluiractcr,  rii.,   jn  pitch   chun   Miling;  on 
■  drum.  End  I  bare  no  doubt  tlint  in  llmt  wnv  yoit  would  get  met  ttia  dilDeiiltT.    i 
to  loading,  1  Inke  this  to  bo  ratlivr  a  fiini'/  akoti-'k  tluui  the  poiition  in  nbiell 
mortar  would  ever  be  plared.    Of  coiinM-  it  would  not  turn  up  in  llutl  iriij,  fori 
would  oooie  down  graduBll;  in  tliis  line,  and  tlicn  ;ou  oould  loM  ;  but  in  tiie  otlu 
M«0  uoleu  jou    luid  K  pUtroriD  Acrtni  tou  eould  not  load.      As  ti>  the   linul  I 
tlie  cylinder  going,  on  tlic  pislon  belne  pultcd  forward,  tlie  liravt*  u*n  rusliii<n.  oon 
pretied  io  Oie  way  it  ia  ihown,  and  tlie  air  being  d  miihion  would  tnrer  kIIow  tt 
piiton  to  ivme  oioro  agiunat  the  hcfid  of  the  cylinder,  nnd  strike  It,  thnrc 
nlwavB  be  un  aniount  of  comprwwd  tiir  wliiuli  would  act  ns  a  cuahlon  to  * 
■ay  damoKA  to  tlie  head  of  the  cylindir.     I  do  nut  think  there  would 
nntctical  diRlonlty.    Witli  record  t«  another  queatiau.  the  reooil  would  ba  in 
direction  of  llie  pislou,  which,  m  tliis  cmh,  would  correspond  oinutly  with  tlie  «i 
btifibr  piston. 

Cnptuin  Moyonicrp :  Would tliat  be  the  omc  with  the  mortar? 

O&ptBinScOTT;  Yiw,  certaiidy  it  would,  bwouM  if  it  Were  bid  in  the  way  alu 
it  would  keep  tui  indii'ated,  you  eould  not  alter  the  line,  it  muat  rcnlly  mora  it 
7ou  hare  only  to  get  tbc  axis  of  the  cylinder  pamllel  with  the  line  in  which  th«  pi 
it  moTing;  were  would  he  no  practical  dilltculty  in  that,  uid  then  tho  pad 
would  keep  it  steady.  I  oonresB  it  ie  u  subject  in  wMch  wo  hare  not  many  ei] 
ment*  to  guide  tu,  end  the  limits  between  Buceess  and  liulnre  are  eitreinely  nan 
I  do  not  think  the  plan  should  bo  ant  aiido  without  very  enrefUl  eiperiment.  I 
•orry  that  Goncml  Ualchinson  is  not  herr,  bcrouso  he  ha*  gone  thoroughly  into  ' 
natter,  and  eould  explain  it  far  better  Ibnn  I  can.    But  granting  that  it  i  '   ' 

would  have  u  torir  great  adnuitage  orer  water,  which  ia  now  being  tried. 
WB  all  know,  is  incorapresublo,  and  when  water  ig  sot  in  motion  by  the  recoil,  Q 
gnat  ohech  ia  nt  the  urat  imtant,  and  it  becomes  gradually  lens.  Now,  that 
a  WTcme  principle  j  jtm  want  the  gun  lo  recall  at  firat  ai  easUy  as  yon  can,  ai 
then  tu  De  brought  up  mora  and  mure  emdually.  If  the  air  would  do  that,  yc 
wonld  have  a  perfect  eompreHor;  thcrc&re,  if  it  can  be  eucceasfiilly  worked  on 
it  be  good  plan. 

Captain  IfoMOltlGn:  I  should  not  hare  made  any  roniarlu,  only  General  Hutohtl 
■on  has  employed  aa  an  illustration  a  form  of  carriage  which  J  bare  introdnocd,  an 
I  think  1  ougDt  to  say  a  few  word*  about  his  Tcry  interesting  programme.  Tl. 
queition  of  absorption  ofreiiul  and  of  utilinine  the  recoil  of  euns  is  a  problem  wbid 
has  attnetnd  tlie  niinds  of  sereral  meeliuiiea!  men  lately  ;  it  is  oiie  which  pOMMM 
Terr  gri«t  fascination.  There  is  no  doubt  whateycr  that  the  ideo  of  using  ta  '  " 
medtum  so  perfect  as  air  lo  absorb,  that  recoil,  is  a  very  pretty  ooe, 
stale  to  this  meeting  that  four  yca»  aso  I  myself  made  designs  for  applying  it  1 
the  earriue  which  bears  my  name.  From  the  drawings,  which  of  coiino  or*  mm 
skctohes,  I  am  almid  Oonend  llutchinsan  has  not  arrived  at  thst  stage  in  the  dtmh 
in  which  the  real  difliculties  are  diacon^red.  Tho  mere  idea  of  applying  air  is! 
good  one,  liut  (here  are  dilHuultii's  lying  brtiveen  the  idea  and  the  appliostion  of  II 
I  noticed  in  the  retnarka  which  Captain  Scott  made  that  he  took  credit  not  only  tt 
the  adTanUgos  of  tho  compressed  air  upon  one  side,  but  for  the  advani  '*' 

other  aide,  Mnch  would  have  been  derired  from  the  weii^ht  of  the  atmo  , 
oourae,  if  you  use  the  one,  you  cannot  use  the  other  to  the  same  Bxtunt  a*  when  th 
TaoutUD  Mtsts,  I  woidd  prefer  not  to  criticise  the  use  of  ropes  passing  oier  puUimk 
and  the  othsr  arrangnamte  whioh  I  see  depicted  there  ;  they  evidently  represent  til 
luTertigation  at  an  early  aloge.  1  think  tlie  subject  is  one  in  which  there  b  a  grti 
deal  to  be  done,  and  I  hope  myself  to  be  able  to  describe  at  this  Institulion,  ml' 
other  motliods  of  applying  the  some  power.  With  regard  lo  the  mortar,  it  ueeim 
ne  that  an  elaslte  medium  of  a  more  solid  chaiacter  would  bo  better  suited  for  ti 
pntpoae,  and  would  make  the  traTersing  arrangements  lets  unwieldy  tluui  those  whii 
we  see  there  depicted. 

Captain  Scott  ;  If  you  would  allow  me  to  add  one  more  remark.  I  would  my  tK_ 
Oonml  Uutehinson  only  intended  lo  jiul  forward  designs,  not  finished  modeis  :  Im 
has  merely  shown  the  way  in  which  bi  system  can  be  applied.    And  after  all,  if  ~ 
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can  be  applied  in  these  ^rajB,  tou  liave  really  the  bnck-bone  of  the  system.  Al- 
though there  are  great  ilifliculties  to  be  mot,  as  wo  uU  know  well  there  are  ^^ith  every 
inrention,  because  the  limit  between  success  unci  failure  is  so  exceedingly  narrow,  stiU 
I  think  they  may  be  fairly  taken  ns  well  worth  Tcr^'  full  consideratiou.  With  respect 
to  the  traTening  arrangement,  General  Hutchinson,  I  suppose,  merely  put  that  in, 
not  thinking  that  he  would  be  treading  upon  any  person  s  toes.  I  thhik  there  is 
nothing  more  than  that  in  it,  for  many  amingementH  cnn  he  made  to  traverse  the 
gun  without  a  rack  and  pinion,  wliich  is  perhaps  the  siuiplc:>t  plan.  I  think,  how- 
erer,  that  the  discussion  of  this  subject  should  he  directed  rather  as  to  whetlier  air 
cannot  be  usefully  employedi  than  to  any  particular  details,  and  this  seems  to  bo 
the  object  that  Q^nerol  Iiutciiinson  has  in  view. 

Major-Ocneial  Boileau,  F.B.8.  :  I  should  wish  to  say  a  word  before  the  subject 
dotes,  merely  to  give  a  general  opinion  ujwn  the  project,  b<K^auseit  is  simply  a  project 
■t  present.  The  question  of  utilising  recoil  has  for  some  time  occupied  the  attention  of 
tbe  anthoritieSy  and  that  some  method  of  this  kind  is  desirable,  it  occurs  to  me,  is 
piVTcd  by  the  fact  of  the  water-buffer,  or  the  apphcation  of  water  for  the  same 
purpoae  as  this,  which  is  now  being  experimente<l  ui)on  at  Shoeburyness.  Captain 
Scott  has  Teiy  dearly  pointed  out  that  the  great  objection  to  water  is,  that  it  checks 
tbe  recoil  too  suddenly  at  first,  and  that  the  action  of  water  then  becomes  gradually 
diminished,  until  at  the  time  when  it  is  most  wantc'd  it  ceases  to  act  altogether.  I  tliink 
the  introduction  of  air  in  a  perfectly  air-tight  cylinder,  such  as  1  sup]x>se  these  uro 
to  be^  and  which  is  not  a  matter  of  difficulty  in  practice,  is,  as  a  first  idea,  worthy  of 
■U  consideration  by  the  authorities.  If  water  has  been  applied  successfully  to  check 
tiw  reooil  of  guns,  it  is  my  opinion  that  uir  mav  be  applied  more  successfully  to  the 
nme  purpose,  because  it  better  fulfils  the  conditions  which  are  required  than  water 
does.  Without  entering  into  the  detail  of  the  i)rincii)les,  and  of  the  projwrtions 
Bccessarjfor  that  air  cylinder  to  meet  the  recoil  of  large  gmis,  I  think  the  design  is 
one  which  exhibits  great  ingenuity,  and  which,  if  it  can  be  successfully  applied,  will 
he  likely  to  produce  great  and  useful  practical  results.  And  should  such  results 
occur,  it  will  only  be  one  more  added  to  the  many  instances  of  useful  national 
iaTCDtions,  tending  to  place  our  country  in  its  present  advanced  position  in  regard 
to  artillery,  which  have  been  brought  forward  in  this  Institution. 

The  Chaibicav  :  I  am  sure  we  all  feel  very  much  oblig(>d  to  General  Hutchinson, 

whose  unaToidable  absence  we  regret,  for  having  given  us  this  pa])er.   I  must  concur  in 

the  remains  that  General  Boileau  luis  made,  indeed  in  all  the  remarks  that  have  fallen 

finn  flentlemen  ;  they  give  a  good  summary  of  the  subject.     It  is  but  fair  to  siiy  of 

this  pan,  that  though   I  and  others  mi^ht  criticise  the  ro]>es  and  other  detail^k,  we 

ihoaU  remember  that  the  illustrations  are  simply  sketches  and  nothing  more,  intended 

to  conrey  an  idea,  wliieh  idea  would  be  worked  out  practically  to  a  good  and  sound 

daelusion  as  soon  as  we  know  the  fonres  we  have  to  deal  with  better  than  vrv  do 

BOW.     For  instance,  I  would  not  take  tliat  rough  ski^tch  as  a  n^presentation  of  what 

the  inrention  is  likely  to  come  to  hereafter,  any  more  than  I  would  take  that  sketch 

of  a  human  figure  as  a  representative  and  model  of  the  l>eauty  of  a  sailor.     Still  it 

serres  to  convey  to  our  eyes  the  idea  of  a  sailor.     8<»  this  sketch  gives  us  an  idea  of 

what  the  inrention  may  be  hereafter.    The  idea  is  tlic  thin^  we  have  to  deal  with 

low,  the  piractical  working  out  is  to  be  done  by-and-hyc.     There  are  dilficulties  no 

Ambtto  oe  encountered,  but  I  believe  those  diliiciiitics  will  be  got   over  by  the 

Irint  of  mechanicians  in  this  country.     "We  are  vcrv'  much  obliged  to  Oencml 

HnteliiiMon  for  his  paper,  and  we  are  equally  obliged  to  Ca]>tain  S<'(»tt  f(»r  the  y^ay 

h  whidi  he  has  rtmd  it.    I  have  now  tlie  pleasure  to  intrcxluee  to  you  Mr.  Stone, 

flf  the  77Ui  Begiment,  who  will  exliibit  models  illustrative  of  his  new  gun  plat- 
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EXPLANATION    AND    DESCRIPTION   OP    AN    ELEVATING 
GUN-PLATPORM. 


By  Lieutenant  Cecil  Pebcital  Siome,  77th  Regiment. 


This  iavention  is  especially  int«nded  to  be  applied  to  masonry  cylin- 
ders, or  gun  wells,  placed  at  due  intervals  along  the  rampai-ts  of 
fortifications,  or  iu  any  other  situation  where  a  gun  may  be  requii'ed 
to  fire  through  an  embrasure,  or  " m  barbette"  and  to  be  lowered  after 
each  discharge,  or  not,  as  may  be  found  necessary  for  its  safety,  or 
pcniiittcd  to  remain  elevated  should  there  be  no  pressing  emergency 
for  sending  it  below. 

The  cylinders,  or  gun  wells,  are  fitted  with  platforms,  which,  with 
the  gun,  are  worked  upwards  and  downwards,  and  they  are  covered 
with  a  cap  constructed  of  iron  plating,  supported  on  iron  staachious 
let  into  the  masonry,  as  a  protection  against  vertical  fire ;  the  space 
it  covers  is  soon  enclosed,  and  will  permit  shot  driven  by  direct  fire  to 
pass  freely  through  it ;  in  fact,  this  cap  covering  is  intended  only  to  pre- 
vent  sliella  from  lobbing  down  the  interior.  The  platform  and  gun  are 
furtlier  protected  from  falliug  splinters  by  a  tent-like  covering  of  thick 
rope  matting,  which  it  carries  up  and  down  with  itself. 

A  rifle-proof  mantlet,  or  blind,  working  upwards  from  the  rampart 
towardn  the  cap«ill  of  the  masonry  cylinder,  in  the  manner  of  n  sluice- 
door,  is  iilso  employed  to  enable  the  platform  to  be  raised  to  firing 
hcigiit,  and  the  gun  laid  without  being  seen  by  (he  enemy  up 
to  tiie  moment  of  discharging  its  firo,  and  thus  keeping  them  in  igno> 
rauce  whother  the  gun  is  elevated  or  not,  and  therefore  in  uncertain!;}' 
when  to  fiio. 
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The  method  of  working  the  platform  will  be  miderstood  by  refer- 
ence to  the  dia^am.  A  is  a  large  receiver  for  condensed  air,  made 
somewhat  similar  to  a  gas-meter,  and  buried  or  placed  in  a  masonry 
vault,  so  deep  under  ground  as  to  secure  it  from  vertical  fire ;  the 
sarroonding  rampart,  as  well  as  its  buried  position,  places  it  beyond 
the  reach  of  any  other  shot  or  shell. 

The  receiver  may  be  of  any  shape — the  circular  is  preferred — and  it 
may  be  from  10  to  12  feet  in  diameter,  according  to  tlic  capabilities  of 
sapplying  it  with  air,  or  the  number  of  gims  to  be  manoeuvred  by  it. 
The  air  may  either  be  supplied  by  wind,  water,  steam,  or  hand  power. 
Steam  power  would  be  the  most  compact,  and  easily  managed.  A 
small  portable  en^e  of  three  or  four-horse  power  would  suffice  to  fill 
a  receiver  to  work  a  battery  of  as  many  as  ten  guns. 

Branching  from  the  receiver,  in  the  direction  of  the  platforms  they 
afiFect,  are  a  series  of  wrought-iron  pipes,  E,  of  2^  or  3  inches  in  dia- 
meter to  convey  the  condensed  air  from  the  receiver  into  the  lift, 
at  the  discretion  of  the  gunner  on  the  platform,  who  regulates  its 
outlet  or  inlet  by  means  of  the  handle,  B,  which,  when  turned  in  one 
direction,  lifts  the  platform,  and  turned  in  the  other,  depresses  it.  He 
can  also  arrest  the  rise  of  the  gun  at  any  lieight  between  its  lowest 
and  highest  points,  an  arrangement  which  offers  a  great  advantage,  as 
sccuriDg  the  gun  from  exposure  in  the  event  of  the  parapet  being 
lowered  by  the  crumbling  effect  of  the  enemy's  shot.  Each  of  the 
pipes  has  a  separate  action,  and  thus  each  gun,  in  its  working,  is  inde- 
pendent of  the  others. 

The  cylinder,  C,  is  a  tube  of  wrought  iron,  bored  out  of  a  length 
proportionate  to  the  height  through  which  the  gun  platform  in  to  bo 
elevated ;  into  this  cylinder,  C,  a  drum,  D,  is  fitted,  which  consists 
of  two  concentric  circles  of  plate-iron,  strengthened  with  radiating  rods 
and  angle  irons.  When  the  handle,  H,  is  turned  to  open  the  inlet 
valve,  the  condensed  air,  rushing  along  the  pii)e,  acts  on  the  drum, 
D,  and  raises  the  platform,  with  its  superimposed  gun  and  carriage; 
by  turning  the  handle  hi  the  opposite  du-ection,  the  outlet  valve  is 
opened,  and  the  air  escaping  thereby,  allows  the  platform  and  its  load 
to  descend.  Air  condensed  to  a  pressure  of  four  atmospheres  will  be  found 
ample  for  the  puqwses  required.  A  second  handle  may  be  attached 
to  the  platform,  and  made  available,  on  the  same  principle,  for  traversing 
the  gun  through  any  horizontal  angle,  as  the  lirst-meutionctl  handle  is 
for  elevating  and  lowering  the  platform.  A  single  giuiner  on  the 
platform  can  train  his  gun  from  right  to  left,  and  vice  ver.'id,  with  all 
the  precision  of  a  micrometer  screw. 

The  advantages  claimed  for  this  invention  are : — 1st,  th;it  it  can  be 
equally  made  available  for  a  gun  to  fire  en  barh€tt*\  ur  through  a 
CMexnate ;  2Dd,  it  is  capable  of  adjustment  to  the  accidental  height  of 
the  parapet;  3rd,  all  the  working  gear  of  the  platform  can  be  made 
ahBOlntely  safe  from  the  effects  of  every  description  of  iire,  and  the 
gon  is  separable  at  will  from  the  platform;  and  Ith,  the  design  effects 
a  great  saving  in  manual  labour. 

The  cost  of  the  whole  niacliinei y  for  one  gun  and  platform  is  esti- 
mated at  about  one-half  that  of  one  of  our  newly-constructed  gun 
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shields,  while  if  two  or  more  guns  be  used,  the  relative  cost  for  gear- 
ing of  each  will  not  be  much  over  £300. 

The  CiiAiBMAN :  It  is  not  quite  fair,  perliaps,  that  a  eentleman  who  is  not  in  the 
amiy  should  make  reinarkB  upon  military  questions  of  this  sort ;  and  if  I  say  a  few 
words  it  ]'•«  only  to  suggest  points  that  strike  mo  as  diiliculties,  which,  ])crlmp«, 
^Ir.  Stone  will  allude  to  in  his  reply.  I  do  not  see  how  the  gun  in  the  turret  is  to  be 
loadprl  wlion  it  is  down  below.  Loading  above  woidd,  of  course,  be  dangerous  from 
exix>£(iire  to  the  enemy's  fire ;  but  I  do  not  quite  see  how  you  can  load  below,  unless 
with  ro|)e  sjKmges  as  at  present.  Again,  with  regard  to  the  effect  of  shell,  I  think 
a  shell  going  uito  tliat  turret  w^ould  have  rather  more  oifect  than  seems  to  strike 
Hr.  Stone.  It  seems  to  me  that  it  would  not  only  damage  the  gun  itself,  but  that 
it  would  damage  the  cylinder  underneath  it,  and  thereby  silence  the  gun.  Tliere 
are  one  or  two  other  points  that  occur  to  me,  but  I  have  not  tlie  least  doubt  that 
uiy  military  friends  will  take  them  up.  I  am  not  myself  capable  of  criticising  a 
military  question,  so  I  do  not  like  to  say  much. 

Major-Qeneral  Boileau,  F.R-S.  :  It  is  liardly  possible,  from  a  mere  section  of  this 
kind,  to  come  to  a  right  apprehension  of  what  the  system  is ;  and  as  Mr.  Stone 
pro[K>8eB,  with  the  permission  of  tlie  Council  of  the  Institution,  to  give  us  another 
pai)t>r  upon  his  system  of  fortification,  I  would  not  wish  to  make  any  observations 
upon  that  at  present.  The  details  are  too  imperfect  for  a  complete  apprehension  of 
the  system  to  be  formed ;  it  would  be  doing  an  injustice  to  the  system  it«clf — 
iiuU'ed,  to  any  system  whioh  i"*  in^onded  to  produce  grcttt  results — ^to  express  an 
opinion  upon  a  portion  only  of  tliat  which,  I  trust,  hereafter  to  see  broueht  before 
us  in  a  more  complete  form.  In  regard  to  tlie  question  of  turrets,  there  is  no 
doubt  that  turrets  are  becoming  now  more  generally  employed  in  place  of  embra- 
9ur('j»,  for  reasons  which  are  patent  to  everybody  who  understands  anything  about 
defensive  o}H'ration8.  I  must  confess  that,  at  first  sight,  I  do  not  hke  that  turret. 
I  think  it  lias  olvjections  whicli  are  of  a  very  grave  character.  In  the  first  place, 
hcuiif  immovable,  the  ^un  being  in  u  fixed  position,  it  would  be  quite  possible  for 
artillerists  outnidc  to  obtain  such  a  perfect  aim  that  the  gim  would  not  show  itself 
lialf  a  dozen  times  before  it  woulcl  \ye  knocked  to  pieces.  If  it  were  like  otho* 
gnns  of  the  s*»me  system,  turret  guns,  or  pit  guns,  or  guns  behind  solid  earthen 
ramparts,  then  the  gun  would  pop  up  at  one  time  in  one  place,  and  at  another  time 
in  auothor.  Such  a  gun  is,  so  to  speak,  an  artful  dodger;  and  no  artilleryman 
outaido  would  be  able  to  lay  his  piece  mechanically  so  as  to  be  certain  to  hit  Jaok 
when  he  ])oppcd  up  next  time.  But  when  the  gun  is  fixed,  as  in  this  case,  and 
exi)oses  a  considenible  surface  to  fire  at^  I  think  it  is  very  probable  that  the  con 
would  be  destroyed.  There  is  another  point  with  regard  to  that  tiurrct  which  I  do 
not  like.  I  think  the  apparatus  for  raising  the  gun  is  very  complicated,  it  will  be 
very  expensive,  and  very  liable  to  get  out  of  order.  We  Imve  seen  m  the  small  model 
the  imperfection  of  air  cylinders,  and  I  think  any  such  apparatus,  which  is  of  such 
inton.se  imiMrtance,  which  is  the  soul  of  the  irrstem,  which  has  to  elevate  the  gun 
when  it  is  required  to  be  fired,  is,  in  principle,  incomplet-e.  I  believe  that  the 
principle  of  turret  or  pit  guns  is  the  principle  that  will  be  introduced  almost  to  the 
entire  exclusion  of  others.  Still,  I  think  we  have  in  the  pit  gun  and  balanced 
carriage  oi  Captain  Moncrieff  something  which  is  inexpressibly  superior  to  anything 
that  has  hitherto  biH'u  ])roduced.  Instead  of  having  to  compress  air  into  a  chamber 
for  the  pur])oso  of  elevating  u  gun,  all  you  Imve  to  do  is  to  fire  the  gun;  it  is 
depressed  of  itself;  you  merely  release  a  paul,  and  the  gun  comes  up  by  a  counter- 
poi>e  weight.  There  can  be  nothing  more  simple  in  mechanical  appliances  than  the 
api)lieati()n  of  the  lever  principle.  Captain  Moncrielf's  gun  is  on  the  lerer  prin* 
ci})l(>.  In  all  other  res])ects  it  is  the  same  as  this  gun,  with  this  great  additional 
advantage  that  you  have  no  outside  appliances,  nothing  which  does  not  act  of  itseUl 
I  hojH'  by-and-by,  when  the  subject  is  brought  before  thclnstitution,  being  myself  a 
iiieehanician,  to  \w  able  to  say  something  on  the  points  >\hich  belong  to  this  system. 
In  saving  what  I  have  said  to-night,  1  speak  merely  ujx)n  principles,  and  upon  those 
mechanical  arrangements  which  have  been  ])roduce(l  to  carry  out  u  great  object.  I 
must  say  that,  to  my  apprehension,  although  the  principle  of  the  turret  is  the  one 
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which  will  command  as  well  the  respect  as  the  faroiir  of  all  engineers  who  are 
encaged  in  fortification.  I  do  not  think,  as  far  as  T  can  judge  at  present,  that  this  is 
the  mechanism  which,  hereafter,  we  slioll  feci  inclined  to  introduce. 

The  Cbai&MaX  :  I  am  sure  we  must  all  feel  verj'  much  indebted  to  the  gentlemen 
who  hftTe  given  us  this  information,  because  although  we  niuj  Tiot  agree  in  all  the 
detmUs,  yet  there  is  a  great  deal  to  be  learned  even  by  agitating  these  suhjcctii.  Wo 
often  learn  a  great  deal  from  the  di8cus<<ion  of  that  which  wo  do  not  agree  with, 
because  we  find  out  from  it  what  we  tihall  agree  with  hereafter.  I  shall  be  very 
h^ypy,  indeed,  to  hear  Mr.  Stone  on  a  future  occasion,  and  to  Icam  more  from  him 
on  this  subjei*t.  At  any  rate,  we  arc  Ycr^-  much  indebted  to  him  for  the  share  he 
hu  contributed  to  this  crcning's  discussion. 


LECTURE. 


Friday,  February  26th,  1869. 
W.  STIRLING  LACON,  Esq.,  in  the  Chair. 


REFORMS  IN  ARMY  ADMINISTRATION. 
By  E.  B.  DE  FoNBLANQUE,  Esq.,  Deputy  Commissary-General. 

It  is  only  of  very  recent  years  that  military  matters  of  any  description 
have  afforded  subject   for  much   enquiry  or  discussion    among  the 
general  public.      If  you    refer  to  the  different  organs  of  the  press 
during  the    twenty    years  preceding    the   last   war   with    Russia, 
you  will  1)0  surprised  to  find  how  rarely  the  interior  economy  of  the 
Anny  became  the  subject  of  comment,  or  was  even  remotely  alluded  to, 
and  how  yet  more  rarely  this  subject  was  specially  treated  in  distinct 
publications.     Flogging  in  the  Army,  now  happily  abolished,  furnished 
occasionally  the  material  for   a  sensational  newspaper  article,  and 
Cobbett  in  his  Political  Register  wrote  a  series  of  papers  on  this  subjecti 
for  which  ho  was  prosecuted  and  imprisoned  for  libel,  and  both  in  the 
press  and  in  Parliament,  reduction  of  army  expenditure  and  of  military 
establishments  formed    a    favourite    topic  for  popular  writers    and 
speakers,  but  the  great  questions  involved  in  the  art  and  science  of  war, 
and  those  not  less  important  questions  relating  to  the  moral  and  physical 
condition  of  the  soldier,  seemed  to  possess  no  interest  for  the  public,  and 
even  in  the  Army  itself  met  with  little  attention  beyond  the  sphere  of 
those  immediately  concerned  in  the  matter. 

I  need  not  tell  you  how,  within  a  few  years,  all  this  has  been  changed, 
or  how  incalculably  tliis' change  has  improved  the  status  of  the  soldier 
and  with  it  the  efficiency  of  the  Army.  It  is  not  alone  in  military 
science  that  within  the  last  dozen  years  we  have  made  great  strides ; 
there  is  nothing  relating  directly  or  indirectly  to  the  soldier  that  has 
not  become  the  subject  of  study  and  practical  investigation,  and  the 
result  is  that  he  is  better  anned,  better  trained,  better  housed, 
clothed,  fed,  and  instructed  than  he  has  ever  been  before,  and  I  think  I 
may  say  better  than  is  the  soldier  of  any  other  Army  in  the  world;  his 
health  is  guarded  by  the  highest  appUances  of  sanitary  science,  his 
treatment  when  sick  leaves  nothing  to  be  desired ;  he  is  afforded  every 
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facility  for  intellectual  iiflprovemcnt  and  mechanical  instruction,  and  the 
State  even  provides  him  with  the  means  of  recreation  and  aiuuscment 
for  bis  leisure  hoiu's  to  an  extent  which  but  a  short  time  ago  would 
have  been  scouted  as  ridiculous,  if  not  mischievous.  Remembering  as 
I  do,  as  I  am  sure  many  of  my  audience  do,  what  used  to  bo  the  actual 
condition  of  a  married  soldier  in  barrai^ks,  I  never  see  what  it  is  now, 
I  uever  notice  how  much  has  been  done  to  make  the  home  of  the 
married  soldier  decent  and  respectable,  without  feeling  struck  by  the 
radical  change  in  public  ophiion  which  must  have  taken  place  to  pro- 
duce such  a  result.  Much,  it  is  true  remains  to  be  done  before  we  can 
make  the  common  soldier  what  I  for  one  should  wish  to  see  hhn — the 
intelligent^  thinking  member  of  a  noble  profession — working  as  every 
man  should  work,  with  the  hope  of  raising  liimself  by  his  merit  and 
exertions ;  but  we  have  aceomplished  so  much  towards  teaching  the 
soldier  to  respect  himself,  that  I  do  not  despair  of  living  to  see  military 
reforms  g^dually  carried  so  nmch  farther,  that  the  Army  will  becomo 
not  only  a  popular  but  profitable  career  for  all  classes  of  the  com- 
munity. 

I  should  be  at  a  loss  to  account  for  the  apathy  which  up  to  a  recent 
period  prevailed  with  respect  to  military'  matters,  and  to  the  general 
mdifference  to  the  grievances  of  our  troops.  Probably  the  change  is 
but  the  natural  result  of  that  enlarged  sympathy  for  our  fellow  men  of 
aD  classes,  which  appears  to  mo  a  characteristic  of  the  present  age. 
I  think  we  are  now  more  willing  to  make  sacrifices  for  the  alleviation 
of  the  sufferings  of  others,  and  to  take  u{)  the  cause  of  the  opprc^sscd 
or  injured  than  formerly,  and  that  for  one  Howard  or  one  Mrs.  Fry 
that  a  past  generation  could  show,  there  are  now  hundreds  of  amateur 
diiUntaropists  battling  in  the  cause  of  humanity  and  justice.  It  would 
be  strange  if  the  rank  and  file  of  our  Army  did  not  share  in  the  in- 
floence  of  such  extended  sj-mpathy,  and  tlu*  satisfaction  with  which 
every  step  in  that  direction  has  l)Oon  accepted  by  our  military  authori- 
ties, is  the  best  proof  that  it  was  only  the  want  of  sui>i>ort  and  en- 
cooragemcnt  from  without,  that  has  deferred  so  long- the  various  recent 
Improvements  in  the  material  condition  of  our  troops. 

Wliolesome  and  beneficial  as  such  pnjssurc  from  without  must  always 
be,  the  military  force  is  so  peculiarly  constituted  that  the  public  at  large, 
though  it  gives  the  impulse  and  provides  the  means,  cannot  with 
advantage  apply  the  remedy.  No  change  can  be  effected  in  the  internal 
economy  of  the  Army  which  d(x?8  not  involve  considerations  of  a 
technical  or  professional  nature;  and  it  is  for  administration  to  direct 
into  the  most  useful  and  practical  channels,  the  stream  of  jjubliir  sym- 
pathy or  private  benevolence. 

And  this  brings  me  at  once  to  my  subji^ct — what  is  administration? 
You  will  pardon  me  if  I  here  quote  a  personal  exiHjrience  on  this  sub- 
ject. Some  ten  years  ago  when  Lord  Panniure  emj>loyed  nie  to  j»rc])are  a 
work  on  the  "Organization  of  the  Army,"  and  the  departments  <»r  Supjily 
and  Finance  coimectcd  with  it,  and  I  hadcnnpleted  my  task  ;jnd  called 
my  work  a  "Treatise  on  Army  Administration,"  more  than  one  well- 
iiJormed  man  asked  me  what  I  meant  by  *'  Army  administrati<  mV  You 
will  smile  at  this,  for  the  term  has  now  become  familiar  among  us,  but 
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I  fissim^  you  that  in  the  year  1858,  it  puzzled  a  good  many  people 
botli  in  and  out  of  the  Army.  Some  insisted  upon  connecting  it  with 
martial  law,  and  one  Officer,  I  rememl)er,  enquired  whether  it  was  not 
a  new  department  to  he  fonned  at  the  Ilorse  Guards. 

The  French  use  the  term  *'*' administration"  to  express  what  we  gener- 
ally call  ''management."  The  board  of  directors  of  a  commercial 
company  for  instances  is  called  ^^administration,**  and  the  chairman  of 
the  JMjanl  tiie  **  Chef  d\id  mi  nuft  ration.^*  ^^Administration  mililain**  h«»w- 
ever  means  in  Franco  very  nmch  what  it  does  with  us — ^it  is  used  to 
express  those  functions  connected  with  the  Army  whi(^h  are  not  of  a 
purely  military  or  combatant  nature*,  and  when  I  use  the  term  it  must 
be  taken  to  comprise  the  entire  province  connected  with  the  Secretary 
of  State  f()r  War  with  exception  of  the  Ilorse  Guards,  in  otlier  words 
all  non-combatant  services  as  distinguished  from  the  fightuig  ele- 
ment. 

Now  let  us  look  back  some  fourteen  years,  and  see  how  the  Army 
was  administered  before  a  AVar  Minister  was  created?  In  those  days 
the  Conimander-iu-Chief  was  under  the  Sovereign,  the  Greneralisaimo 
of  infantry  and  cavalry.  The  Master  General  of  the  Ordnance  directed 
Artillery  and  Kngineers,  and  was  also  the  Chief  of  the  Civil  Departments 
connected  with  the  supply  of  warlike  stores  and  tlie  maintenance  of 
barracks.  The  Secn^tary  at  Vsav  was  the  administrator  of  moneys 
voted  for  Army  servicers,,  and  directly  responsible  to  Parliament;  ho 
exerci>«<;d  the  constitutional  check  upon  military  expenditure,  and, 
th(»n^li  purely  a  civilian,  in  the  event  of  the  c)ffice  of  Commander-in- 
Chief  lapsing,  he  succe(.»ded  to  ^that  i)Ost  for  the  time  being.*  The 
i'ommi^saiiat,  which  was  charged  with  the  supply  of  money  and 
provisions,  was  din^cted  by  the  Tixvisury;  the  Militia  was  imdcrthe 
control  of  the  Home  Office,  and  the  Colonial  Secretary  was  also  Sec- 
ret ;irv  of  State  for  War,  or  nither  the  Secretary  of  State  for  War  had 
bi'conu'  charged  with  the  duties  of  the  Colonies,  which  l)efore  1800 
<lev<»Ivetl  on  the  Ilonu'  Office. 

\Vr  n«»w  hear  a  good  deal  sai<l  about  the  present  so-called  double  go- 
vernni'iii  of  <»nr  Army,  and  the  <langer  which  might  arise  fn)m  a  possible 
antM;_:'>ni«;ni  betwe^Mi  a  Sei'n'tary  of  State  charged  with  administration 
antl  w  <'onnuander-in-Chief  chargetl  with  disiMpline,  but  what  is  such  a 
systrni  compared  with  that  which  precedcii  it?  Six  independent 
depart  I nrnts,  ea<-h  of  which  had  ti>  1h\  or  ought  to  have  been,  consulted 
in  tvriy  detail  of  military  arrangement  ?  Tiie  present  state  of  things 
m:iv  liMve  its  defects,  but  it  must  be  admitted  that  it  is  an  enormous 
improvement  upon  that  which  went  lK'ft>re.  I  have  heard  persons,  for 
w'liD-r  opinions  I  have  git'at  res|K'ct,  advocate  a  return  to  the  system  I 
JiMve  dr^cnbed  :  but  it  hatl  a  fair  trial,  and  fairly  broke  down  before 
thr  (list  -liDW  i»f  war  in  the  (Vinu»a.  and  there  can  bo  no  question  but 
tliMi  ihe  remedy  adopt^'d  was,  if  nt>t  completely  effe(*tual,  at  any  rate 
the  lirsi   step  in  a  right  ilinvtion.    Our  administration  collapsed  in 

"  1:  i'i  not  •iiMionjllv  kiif>wii  tluit  iiiulor  surh  i'iri'uiii<tn!ii*os — if  I  remember  rightly 
it  vn^  nt'ior  tlu'  ili-ath  of  thi*  Ihiki*  of  V<trk  — flint  l.onl  Palnicr»ton  becume,  and 
ac'tuallv  was*  for  m»iuo  time,  CoininaiuliT-iii-iMiiof  of  the  AniiT. — K.  B.  de  F. 
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Mmea,  and  this  failure  was  so  clearly  traceable  to  the  want  of 
?ntrated  responsibility,  that  the  appointment  of  a  Minister  of  War 

the  supreme  authority  over  the  affairs  of  the  Army,  sugp^csted 
'  as  the  natural  solution  of  our  difliculties.  The  country  was  irMli<r- 
at  the  sufferingpn  to  which  our  tn)ops  had  been  subjected  by  tlie 
;  of  a  system  of  administration,  and  this  indig-nation  was  all  the 
ter  since  it  could  only  vent  itself  upon  shadows.  "  Whom  shall 
ang?"  was  the  cry,  but  each  chief  depai-tment  of  State,  Iloi-se 
ds,  War  Office,  Ordnance,  and  Treasnry,  and  each  of  their  snl)ordi- 

ageiits  out  of  doors,  could  safely  shift  their  resj^Hisibility,  and 
fullowed  those  squabbles  and  rwrriminationf — ^that  senes  of  trian- 
r  duels  which  culminated  in  the  scandal  of  the  Chelsea  Commission. 
creation  of  a  War  Minister  at  once  fixed  respf>nsibility  without  a 
ide  for  escape.  He  was  invested  with  great  powers ;  he  mi^ht 
jfate  his  responsibility  as  he  pleased,  make  what  apiMiintments  he 
?,  but  for  the  result,  he,  and  he  alone,  was  answeral^le  to  Parlia- 
;  and  to  the  country.  Such  an  offic-e  has  lonj^  existed  iti  other 
tries,  but  under  our  Constitutional  (rov(»rnment  there  is  a  ditliculty 
h  does  not  prevail  elsewhere.  In  France,  for  instance,  the  Minister 
'tr  is  always  a  distinguished  soldier,  trained  in  military  habits,  and 
ersant  witn  every  detail  of  discipline  and  administration.  Jle  niles 
sine  over  the  Army  under  the  authority  only  of  the  sovertMgn,  and 
ODce  chief  commander  and  chief  administrator.  With  us  the  case 
ceasarily  very  different.  We  select  a  War  Minister  not  for  his 
iryexperiencc,  but  on  ]>olitlcal  grounds;  and  though  tlio  indnstry  and 
cation  to  business  which,  as  a  rule,  distinguish  our  statesmen,  and 
le  them  during  their  term  of  office  to  study  and  master  j>rofes- 
1  questions,  it  is,  as  you  know,  a  diffiiMilt  matter  for  a  civilian  to 
ire  a  knowledge  of  the  technicalities  and  economy  of  an  army,  and 
natural  result  he  is  comi>elled  to  rely  upon  others  for  the  comluct 
my  of  his  most  important  duties.  Tlunre  can  be  no  (picstion  that, 
If  as  military  considerations  are  concenied,  the  foreign  system 
I  great  advantages  over  our  own,  and  if  we  lived  under  a  dcsjMjtic 
nunent  and  could  resort  to  conscription,  an<l  sjxMid  as  nnu'li  money 
e  pleased  upon  the  Army  without  let  or  hindrance,  we  mi.uht 
iblv  attain  gi-eater  efficiency  and  a  more  i powerful  Army.     Hut 

are  not  many  Englishmen  who  would  j)ur<-iiase  sucii  advantagt^s 
ch  a  price,  and  although  I  will  not  go  so  far  as  Karl  (/n\y,  wiio 
B  that  every  beneficial  ref(»rm  in  the  Army  was  causc<l  by  civilians 
position  to  military  authorities,  yet  1  am  not  sure  hut  that  tliefre- 
;  infusion  of  new  and  unpmfessional  ideas  into  our  Army  adniinis- 
iD  may  not,  u|)on  the  wh«)le,  l>e  bencrn'ial.  '*New  bnK>nis."  it  is  said, 
«p  clean,**  and  if  our  War  Ministers  havo  not  always  l)e«'n  men  of 
sororiginality,  they  have  cei*ta inly  goni»  to  their  work  with  a  good 
nd  a  firm  detenninatirm  to  master  the  dillirulties  of  their  position, 
)  do  good  ser\'ico  to  the  Army.  Let  any  oin»  of  us  place  himself  in 
Mition  of  a  lawyer,  or  a  young  |»eer,  or  a  country  giMitlenian  sud- 
called  upon  to  preside  over  a  department  like  the  War  Office,  snul  to 
le  responsible  to  Parliament  not  only  fortlu*  honour  of  the  British 
ill  the  world  over — not  only  for  the  efiicienc\',  the  health,  the 
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comfort,  and  the  discipline  of  our  soldiers — not  only  for  the  prudent  ami 
ooononiical  outlay  of  the  public  money — but  for  every  detail  of  uiiliturj' 
duty  from  the  strict  and  impartial  administration  of  justice  according  to 
the  letter  and  spirit  of  the  law  down  to  the  latest  inventions  in  c<.)okiTig- 
pots  or  knapsacks,  or  the  grievances  of  Corporal  Smith  and  Private 
Jones.  Let  us,  1  say,  place  ourselves  in  such  a  position,  and  remember 
how  in  Parliament  and  in  the  Press  questions  are  put,  and  criticism  is 
freely  indulgt'd  in  on  all  such  subjects,  and  we  shall  probably  feel  dis- 
pr)sed  to  become  very  indulgent  to  the  occasional  shortcomings  of  the 
War  Office,  and  perhaj)S  wond<T  less  at  the  mistakes  that  are 
sometimes  made,  than  tliat  things  work  as  smoothly  as  they  do.  A  French 
Ollicer  once  said  to  me  :  "  (Test  hien  drole ;  your  Minister  of  AVar  is  a 
man  of  i)eace.  Your  adnunist ration  is  unintelligible;  you  buy  your 
soKliers  and  you  sell  your  commissions ;  et  cepcndant  vvtrc  annce  eH  ma" 
(fnii-queJ^  There  is  some  tnith  in  this.  If  by  -Vrmy  be  meant  *'  soldiers," 
it  is  an  anomaly  to  have  a  civilian  at  the  head  of  the  Army.  Onr 
administrative  services  were  until  lately,  in  a  terrible  muddle;  our 
reiTuiting  system,  though  now  improving,  is  still  clumsy,  cxpensiii», 
and  not  quite  creditable;  and  promotion  by  purchase  cannot  be  defended 
in  principle,  whatever  may  be  said  in  favour  of  its  practical  results. 
Still,  hi  spite  of  all,  we  have  an  admirable  Army  that,  as  far  as  the 
fi^litin^  elenu^it  goes,  can  well  bear  comparison  with  any  other,  aiid 
it  iK'hoves  every  well-wisher  of  the  service  to  do  all  that  in  him  lies  to 
place  tlie  auxiliary  dei)artments — those  departments  without  whose  aid 
neither  the  gi'uius  of  generals,  the  devotion  of  officers,  nor  the  valour 
(»f  soldiers  can  avail — upon  such  a  foothig  as  will  develop  to  the 
fullest  extent  the  resources  of  administration,  and  thereby  hicrease  the 
coniftirt  of  the  individual  soldier  and  the  efficiency  of  the  militaiy 
body.  I  Wieve  that  free  discussion  tends  to  facilitate  such  a 
result. 

Although  both  recruiting  and  i)romotion  aix?  subjects  which  fall 
within  the  province  of  the  Administrator,  in  the  sense  in  which  I  nac 
tlu'  word,  1  shall  not  venture  u]»on  this  ground,  but  confine  myself  to 
treating  t)f  th(^se  departments  of  supj)!}'  which,  under  the  salutai^ 
reforms  now  in  progivss,  will  come  under  the  immediate  influence  of  thf 
Control  system. 

As  I  said  before,  the  Crimean  war  made  it  evident  that  our  admiius* 
trative  machinery  (if  so  comprehensive  a  term  can  Ik?  applied  to  th( 
disjointed  makeshifts  and  poor  contrivances  called  in  those  days  f 
system)  was  out  of  gear,  and  as  little  conducive  to  economy  as  tc 
military  etVieiency;  but,  although  some  ftmrteen  years  have  passec 
sime  thea,  it  is  only  withni  the  last  year  that  any  practical  steps  haTi 
been  taken  towards  following  up  the  reform  which  was  inaugurated  bj 
till-  creation  of  a  War  Ministry.  When  all  the  great  departments  o: 
tl.e  Slate  which  wen*  coneerned  in  Army  administration  Aveiv  amalga 
maird  and  brought  under  one  supreme  anthority — when  the  offices  O 
^la>ter  (ieneral  and  Secretary  at  War  were  abolished,  and  the  Colonia 
(^:Vuv  and  Tnasurv  transferred  their  niilitarv  functions  to  the  AVa 
(Mil'  (* — the  Mib»  ordinate  agents<»f  these  departments  out  of  doors  shonlc 
\\\  like  Ilia! II ;e:'  !:ave  been  subjecud  To  a  corivsj  onding  amalgamation  o: 
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reduction.  For  some  years  after  the  concliiaion  of  the  War  liowever, 
we  made  the  great  mistake  of  repairiug  and  patching',  and  propping*  up 
and  adding  to  the  old  worn-out,  tumble-down  fabric,  instead  of  setting 
to  work  to  demolish,  and  out  of  such  of  its  inaUTials  a.s  were  still  of 
use,  with  the  addition  of  fresh  bricks  and  mortar  and  now  timber, 
to  build  up  a  sound  edifice  u]K)n  a  new  and  solid  foundation.  The  old 
departments  had  been  tried  and  found  wanting  in  strength  and  cohe- 
flloD— there  was  no  link  connecting  them ;  there  was  no  central 
nthority  directing  them ;  and,  instead  of  a  common  and  combined 
tction  to  a  common  end,  there  were  jealous}^  and  antagonism,  and 
im^sponsibility,  each  agency  working  more  or  less  blindly  in  its  own 
iTOOTe,  with  its  own  tools,  and  for  its  own  object.  During  the  fii'st 
disastroiis  winter  campaign  in  the  Crimea,  nearly  the  whole  burdeu  of 
imiy  supply  fell  upon,  or  rather  drifted  into  tiie  Commissariat ;  but 
while  this  department  found  itself  charged  with  an  enormous  res^x^n- 
■bility  and  labour,  its  numbers,  its  organization,  and  its  powders, 
remained  for  all  f)ractical  purposes  unchanged.  The  Commissariat  had 
to  provide  money,  provisions,  and  fuel;  the  Commissariat  l)ecanie 
charged  with  the  supply  of  clothing  and  camp  equipage;  the  Commis- 
ariat  had  to  provide  transport  by  land  and  watcT  for  every-  imaginable 
service,  and  to  find  exiwdients  to  mert  evt»ry  possible  emergency. 
As  well  might  you  have  expected  a  Thames  steamboat  to  cross  the 
Atlantic  as  that  the  onlinary  maciiinery  of  a  garrison  should  bear  the 
strain  of  such  a  war.  To  feed  an  ^\nny  in  a  country  devoid  of  all 
resonrces,  to  cany  impossible  loads  over  inipasstil>le  roads,  to  work 
tgiinst  physical  elements,  and  moral  elements  yt't  more  unfriendly,  to 
be  exposed  to  the  odium  of  ever}*  failure,  and  to  shave  in  tlie  praise  and 
hoDoar  of  no  success,  8u«*h  was  the  lot  of  this  underhanded  and  owr- 
worked  department.  After  a  manful  stru^^gle,  it  brokj*  down  under 
the  burden,  and  became  a  safe  and  convenient  object  for  public  indig- 
nation to  vent  itself  upon.  Then  followe<l  a  gush  of  exlmvafriince. 
Money  and  men  were  voted  without  stint ;  a  feast  succeeded  to  the 
famine,  and  an  unnatural  plethora  to  a  state  of  inanition.  In  .January, 
1854,  the  Army  Transport  was  under  the  Coniniissariat,  and  one  junior 
Officer  assisted  by  a  rabble  of  native  overseers  and  drivers,  luid  the 
sole  direction  of  this  important  service.  In  the  April  f<)llowing,  a 
Colonel  on  the  Staff  was  placed  at  the  lieud  of  the  transpnrt,  and  tlio 
number  of  Officers  under  his  orders  exceeded  tliat  of  the  entire  Coni- 
missariut  Di.^partment.  These  Olficors  held  militsiry  rank,  wei.'  invested 
with  the  authority  of  C:ii)tains  and  ColoneN.  and  had  uniler  their 
OQDimand  a  small  Army  of  enlisted  Kii;;lisli  soldiers.  This  was 
imdoubtedly  a  great  iuii>rovenient  on  what  liad  ;;<)ne  l)ef«»re,  but  it 
was  the  first  step  in  a  wnuig  direction,  since  ii  prodnee*!  a  scjiaratjon 
of  supply  and  tr:inspr)rt  <luties;  the(-i»nnMi^'-ariat  Otlicir  re"i!"»:isiM«.'  for 
fredin){  the  soUlier  l»eing  thus  rendered  de|.r::dent  \\\in\\  Uic  Transji.»rt 
Officer  for  the  means  of  cj-rrying  his  si]]»i.iie--,  and  tiie  Transpnrt 
Officer  being"  made  the  jndgc!  of  ilie  <nia:itiiy  and  drscri]itii):i  of  trans- 
port necessary  for  this  duty.  Th«'  iniprai'ticahility  of  Wi.jl.ln-*  un']rr 
WJch  a  system  of  divid<'(l  re'^]»onsil»ility  sonn  bei-anie  npji'.r,.;;!,  a  .(1  v/:,y. 
ral/sc(|aentl3^  confirmed  by  our  ex])er'"n<'e  in  the  rarapai.uMs  (.f   New 
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Z< 'aland  and  China.  Failiiiff  as  it  did,  however,  in  practice,  it  was  re- 
s<iv(»(l  for  Lord  Strathnairn's  Committee  to  lay  down  the  principle  that 
IV.)  iiiatttT  what  the  agency  bo  called,  the  Ofticer  responsible  for  the 
duty  <»i'  supply  must  be  entrusted  with  the  control  of  Transport. 

(hi  tlie  conclusion  of  the  war  with  Russia,  when  there  was  tune 
i:ahnly  and  deliberately  to  survey  past  experiences,  and  to  i-emcdy 
dtf«'cts,  1  think  we  lost  si^ht  of  the  true  source  of  failure,  and  instead 
«)t'  alli'mpting  to  create  one  comprelicusive  administrative  system 
under  onu  directing  authority,  we  set  to  work  to  strengthen  and  con- 
solidate a  number  of  independent  depaitments.  The  Commissariat 
hail  not  been  pennitted  to  brmg  with  them  to  the  Crimea  the  Trans- 
pnrt  which  they  had  been  at  great  pains  to  collect  in  Bulgaria,  and 
suhscijuently  they  were  denied  sufficient  means  of  naval  tran8]x>rt  to 
draw  upon  the  depot  at  Varna.  The  Transport  collected  at  the  theatre 
of  war  did  not  survive  the  hardships  of  the  first  winter,  so  it  was 
ruled  that,  the  Commissariat  Transport  having  broken  down,  a  new 
Trauspuii  Corps,  organizt^d  upon  a  military  footnig,  and  independent, 
not  only  of  the  supply  departments,  but  of  all  direct  War  Office 
autiiority,  should  be  crcatetl  in  its  place.  Insufficient  provision  had 
been  made  for  the  sick  and  wounded,  therefore  a  now  department 
unconnected  with  that  which  provided  for  the  healthy  troops,  was 
created.  At  the  present  moment  this  department,  which  administezs 
only  to  the  sick,  and  does  not  comprise  any  thing  in  the  form  of  medical 
att(-iMlanc*e,  actually' exceeds  in  the  number  of  Officers  and  subordinates 
(»u  home  service,  the  meml)ers  of  the  Commissariat,  which  provides  for 
all  the  wants  of  the  effective  troops;  the  cost  of  the  latter  being  only 
.1'  1,000  a  year  more  than  that  of  the  former.  As  the  proportion  of  sidk 
to  healthy  soldiers  in  the  fields  would  l)e  verj'much  greater tlian  in  this 
(•(luutiy,  think  what  the  Purveyor's  draft  would  become  in  time  of  war 
if  t  he  existing  system  were  allowed  to  continue  in  force?  The  Commis- 
sariat was  ri?constituttMl  ujx)n  its  original  basis,  and  what  had  formeiiy 
been  the  civil  branch  of  the  Ordnance  was  formed  into  a  large  depart* 
nient,  on  the  model  of  the  Conmiissariat.  In  the  meantime  each  of 
tlu'se  depai-tmcnts  required  a  representative  branch  at  the  War  OfBoe, 
and  so  the  number  of  clerks  rose  in  time  to,  I  think,  650,  under  no 
le^s  than  nine  heads  of  departments. 

Now  [  am  not  hi  the  least  disposed  to  join  in  the  outcry  against 
till'  rw/tloi/es  in  public  offices.  The  languid  over-dressed  clerk  who 
deelinetl  t lie  offer  of  a  cup  of  coffee  at  breakfast,  on  the  pica  that  it 
would  prevent  him  from  sleeping  a  wink  all  day,  is  a  creation  of 
runeirs  vivid  fancy;  and  the  popular  belief  that  the  public  servants  in 
Pall  Mall  and  Whitehall,  do  nothing  but  read  the  papers  and  eat  sand- 
wiehes,  is  like  many  other  popular  bi'liefs,  utterly  fallacious.  So  far  from 
idliMi(>ss  being  their  fault,  1  am  rather  disposed  to  complain  of  their 
<'\<M'ssive  in<lustry;  600  educated  gentlemen  in  the  full  vigour  of 
litr.  ai-e  not  likely  to  pass  six  hours  a  day  under  one  roof  with  their 
hands  folded, 

"  For  Satan  finds  some  mischiof  Btill 
For  idle  hands  to  do." 

AVork  becomes  a  necessity  to  them,  and  if  not  provided  for  them, 


REFORMS   IN  ARMY"  ADMINISTRATION.  95 

ihey  will  make  it  for  themselves,  and  for  others,  and  that  I  take  it, 
\i  one  of  the  great  faults  of  our  i)ublit*  offices. 

A  !*tory  is  told  of  a  Tix*asury  Secretary,  wlio  was  waited  upon  by 
the  inventor  of  a  copying-machine,  by  tht?  use  of  which  it  was  alle«red, 
the  clerical  labour  of  the  office  would  be  ininienselv  reductKl.  The 
oflficial  li-steued  patiently  to  the  patentee,  admitted  I  Ik?  value  of  the 
inTentiou,  but  regretted  that  he  could  not  reconunend  its  introduction 
in  hia  office,  for  said  he,  if  we  had  a  machine  to  coj^y  letters,  wiiat 
would  become  of  the  clerks  ? 

I  am  afniid  it  too  frerpiently  hai»|)cns  that  we  make  woik  to  emjiloy 
derk^  rather  than  employ  clerks  to  do  work,  and  1  am  sure  tliat  the 
fint  step  towards  diminishing  labour,  is  to  reduce  establishments. 

Auother  fault  in  our  public  offices,  and  more  especially  in  the  War 
Office,  i«  the  waste  of  sui)erior  material  u|K)n  inferior  duties.  Why 
do  we  employ  highly  educated  men — many  of  whom  have  passed  with 
honour  through  our  public  schools  and  universities,  and  are  capable  of 
fining  high  |x>sitions — hi  copying  hitters,  endorsing  vouchors,  and 
totting  up  colmnns  of  figures — work  which  would  lx>  as  well,  if  not 
better  performed  by  an  inferior  class  of  men  1  A  certain  proportion 
of  well-paid,  educated,  and  confid(»ntial  euq^hiies  is  necessary  in  every 
pablic  department  of  the  State,  but  as  in  the  Army  there  are  a  few 
Officers,  and  a  largo  number  of  Privates — so  in  a  publico  office  there 
should  be  rank  and  file  mider  a  limited  number  of  ofllcers.  In  the 
War  Office  we  have  only  Officers,  many   of  whom  do  the  work  of 

C 'rates.  The  employment  of  soldier  clerks  for  j)ui*ely  clerical  duties 
I  been  tried  to  some  extent  with,  I  believe,  great  succt^ss,  and  I 
hope  to  see  the  exjKjriment  carried  much  further — not  only  in  the 
interests  of  the  public — not  only  to  reduce  the  lieavy  cost  of  our  esta- 
blishments— but  also  to  ja'ovide  a  suitable  cart?er  for  deserving  soldi(;rs, 
and  thus  to  encourage  a  good  class  of  men  to  enter  tluj  Ai-my,  not  as  a 
temporary  refuge  fnan  distress,  but  with  a  view  of  (pialifying  them- 
selves by  a  course  of  good  and  honourable  military  service,  for  a  ('"»m- 
fortable  position  in  after-life.  If,  as  I  believe  it  certainly  will,  such 
a  system  as  I  recommend  should  provide  a  better  training,  and  a  moro 
citable  occupation  for  8ui»erior  cmj}lof/ff.<,  should  greatly  diminish 
expense,  and  further  prove  the  means  of  attnicting  a  higher  class  of 
reeroits  into  the  Army,  it  is  surely  worth  trying  on  a  greatly  extended 
scale,  of  which  exixjrience  has  completely  just i tied  the  experiment  in 
India,  where  the  employment  of  discharged  soMiers  in  civil  capacities 
is  conducted  under  systematic  arrangements;  in  Prussia,  when*  such 
appointments  are  the  legitimate  and  recognized  rtjwards  of  good  militaiy 
■errice;  and  latterly  in  France,  where  tlit^  whole  of  the  Corps  of  O'en- 
darmeriej  and  of  the  subordinate  clcrkshijis  in  the  War  ()ffice,  and 
three-fourths  of  the  clerkships  in  other  de])ai'tments  of  the  State  aro 
oonfcrred  upon  soldiers  qualified  for  such  appointments  by  gorjd 
ooDdnct  and  intelligence.  I  know  from  general  exjierience,  what 
admiraUc  clerks,  in  the  pro[ier  sense  of  the  word,  our  soldiers  may  bo 
made,  and  if  there  are  not  more  good  clerks  in  the  Knglish  Army,  it  is 
because  sufficient  prosjx'cts  are  not  held  out  to  induce  men  to  qualify 
tbemselyes  for  such  pm-suits. 
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But  it  is  not  oitly  that  under  the  pi-esent  system  we  waste  good 
material  on  inferior  work,  but  few  things  are  mnre  destructive  to 
intellectual  energy  than  for  a  man  to  be  employed  on  work  far  beneath 
his  caparaty.  I  have  great  faith  in  the  working  power  of  an  educated 
geotleman ;  but  it  is  a  sheer  waste  of  power  to  employ  him  iu  snch 
drudgery  as  a  less  educated  man  would  perform  at  least  as  welL 
Sooner  or  later  he  would  find  his  duties  uncongenial  and  irksome: 
this  time  arrives,  ho  has  ceased  to  be  a  good  public  servant,  and 
public  has  to  thank  itself,  if  he  should  turn  out  a  bad  bargain. 

In  a  series  of  letters  which  lately  appeared  in  the  Times  and 
Morning  Post  upon  this  subject,  it  was  stated,  in  a  tone  which  bore 
stamp  of  authority,  that  many  of  these  men,  disgusted  with  the  i 
genial  nature  of  tneir  work,  and  with  the  entire  hopelessness  of 
prospects,  frequently  apply  their  abilities  and  acquirements  to  oti 
pursuits,  going  home  to  work,  and  to  their  offices,  to  rest. 

In  a  large  department  hke  the  War  Office,  it  is  peculiarly  importaat 
that  a  line  should  be  drawn  between  secretaries  and  clerks,  between 
the  higher  functions  of  finance  and  administration,  and  the  mechaniol 
duties  of  a  copyist.  I  believe  that  the  Control  system  will  tend  ' 
establish  such  a  division  of  labour,  that  when  we  have  one 
Officer  with  competent  power  and  authority  to  represent  supply, 
another  to  represent  finance,  instead  of  the  many  heads  of  departmf 
now  existing,  a  coiresponding  reduction  and  better  classification  anu 
subordinates  within  the  War  Office  will  follow  as  a  matter  of  course. 

The  true  principle  nf  administration,  is  dirision  of  labour,  and 
centration  of  responsibility.     The  actual  practice  of  our  War  Offli 
has  been  the  reverse  of  this  axiom,  fur  it  has  ^ne  in  the  directiofl' 
of  concentrating  labour,  and  dividing  responsibility;  the  principle  I 
have  quoted,  is    the  key-stone  of   the  new  system  in  course  of 
mtroductioii. 

This  system  haa,  in  some  quarters,  been  treated  as  if  it  were  a 
dangerous  revolution  in  our  military  institutions ;  but  this  is  a  mistake, 
it  is  not  even  a  novel  experiment. 

Not  only  does  it  exist,  with  few  unimportant  differences,  in  aluiost 
every  Continental  army,  it  has  also  existed  in  our  own  service. 

More  than  a  Imndred  years  ago,  in  1751,  Prince  Ferdinand  of 
Brunswick  then  conimauding  our  Forces  in  fjennany  complained  In  a 
public  despatch  of  "  the  failure  of  the  Commissariat,  and  the  fanltiness 
of  its  internal  construction;"  the  report  baring  been  referred  to  the 
Treasury,  the  following  minute  was  the  result  :^ 

"  My  Lords,  take  into  consideration  the  affairs  of  the  Commissariat 
in  Gfermany,  and  are  of  opinion  that  Commissaries  of  Control  f« 
inspecting  and  reporting  tho  tnie  state  of  the  Estraordiiiiirics  for  " 
service  of  the  Army  are  an  essential  part  of  the  iiistitntinns  of 
Comnussariat,  and  that  their  activity  ought  to  be  enforced  aiidatteiK 
to ;  for  which  reason.  It  is  resolved  to  recommend  to  bis  Majesty  the 
makuig  of  a  sufficieut  number  of  Commissaries  of  Control,  to  be  confined 
altogether  to  their  proper  branch  of  business,  and  not  taken  from 
thence  to  altenJ  the  pro\-idiiig  of  the  v\rmy,  or  the  keeping  of  accounta, 
unless  in  case  of  unavoidable  necessity." 
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General  Howard  was  accordingly  appointed  Chief  of  the  Depart- 
ment of  Control,  with  pay  at  the  exceptionally  high  rate  of  £10  a  day, 
and  here  we  have  the  fii*st  instance  in  our  own  military  administration 
of  the  distinct  Hue  being*  drawn  between  the  duties  of  supervision  and 
execation.  On  the  conclusion  of  the  Seven  Years'  AVar,  this  machinery, 
however,  was  demolished. 

During  the  American  War  of  Independence,  Sir  Brook  Watson 
was  sent  out  nominally  as  Commissary-Cxeneral,  but  with  the 
powers  of  a  Controller  over  finance  and  supply ;  and  altliough  no 
nch  office  was  formally  recognized  during  the  wars  of  the  early 
pKt  of  the  present  century,  the  Commissary-General  of  the  Duke  of 
Welling^n*s  armies  found  himself,  from  the  necessities  of  his  position, 
JBTSsted  with  the  functions,  if  not  with  the  authority  of  a  Controller 
oier  Idl  administrative  services. 

Daring  the  long  peace  which  succeeded  the  fall  of  Napoleon,  military 
idmiiiistnition  in  all  its  branches  made  not  only  no  progress  in  this 
eountry,  but  retrograded ;  and  in  that  dream  of  an  eternal  peace  in 
iriiich  we  had  learned  to  indulge,  it  was  seriously  contemplated  to 
ibolish  even  the  remnants  of  the  weak  and  ill-ti-ained  departments 
ft  supply  which  yet  survived.  The  Report  of  the  Committee  on 
iimy  and  Ordnance  Expenditure,  which  sat  hi  1850,  affords  a  curious 
Bustation  of  the  short-sighted  policy  resulting  from  the  false  sense  of 
ncority  into  which  we  had  fallen.  Sir  Charles  Trevelyan  among 
oliien  pointed  out  the  danger  of  such  measures,  and  remonstrated  in 
the  following  terms : — 

**Aa  a  necessity  may  at  any  time  arise  for  active  military  preparations 
*flitlier  at  home  or  abroad,  it  is  very  desirable  that  the  Government 
■^ should  have  a  small  number  of  Comniissaiiat  Officers  at  its  dis|)osal  in 
''tins  country  ready  to  be  dispatched  to  any  quarter  where  their  services 
"  may  be  required ;  and  it  must  not  be  forgotten  that  the  Commissariat, 
*  ahhoogh  it  is  as  necessary  for  the  equipment  of  a  force  as  the  medical 
**  bimncb,  or  the  artillery'  or  engineers,  furnishes  the  only  direct  means 
•*  possessed  by  the  Government  for  controlling  the  extra  expenditure 
**  which  swells  to  so  large  an  amount  on  these  occasions." 

The  Committee  decided  that,  as  ''no  training  hi  time  of  peace 
"would  fit  a  Commissary  for  his  duties  in  the  field  during  war," 
the  service  had  better  be  abolished.  They  might  as  well  have 
argued,  that  as  no  training  in  time  of  i)eacc  could  accustom  a  soldier  to 
be  steady  under  the  fire  of  an  enemy,  the  Army  ^>hould  be  disbanded. 
The  reduction  was  made.  In  little  more  than  tluve  years  after,  we  were 
suddenly  called  to  arms.  I  need  not  remind  you  how  unprepared  we 
were  for  the  emergency,  and  how  painfully  the  truth  was  impressed 
■pOD  us,  that  it  is  only  during  the  calm  and  leisure  of  peace,  that 
cifectiYe  arrangements  can  be  completed  for  meeting  the  shock  of 
var.  Everything  had  to  be  created  and  organized  after  the  time  for 
actioQ  had  arrived,  and  while  the  troops  expected  to  be  fed,  housed, 
eqjuqjped,  conveyed,  and  tended  in  sickness — we  were  still  busy  trying 
to  establish  a  Commissariat,  a  Transport  Coips.  a  Field  Train,  and  a 
MiMfffgl  Staff.  The  burden  of  supply  dutii>s  fell  as  usual  on  the 
Coamussaxiat ;  but  this  was  now  a  weak,  ill-organized  department. 
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whicli  had  been  hurriedly  formed  out  of  the  disjecta  membra  of  a  dozen 
ot'iKT  services— standing  alone  and  isolated — liked  by  nobody — helped 
by  nobody — spared  by  nobody. 

"  1  say  it  in  no  captious  spirit — but  I  am  bound  to  assert  my  conviction, 
that  tho  absence  of  all  sympathy  for  tlie  Commissariat  which  was  very 
grnunilly  lu-evalcnt  among  miUtary  OlticcTS  at  that  time,  who  seemwi 
to  considijr  it  rather  an  antagonistic  than  an  auxiliary'  service,  added 
greatly  to  difticulties  and  precipitated  the  failures  which  ensued.  There 
\\v\\\  1  admit,  many  exceptions  to  this,  but  few  Officers  in  authority 
with  whom  1  came  in  contact,  were  ca])able  of  appreciating  our  difficulties, 
or  of  making  fair  allowance  for  our  siiortcomings.  1  never  found  it  au 
easy  matter  to  convince  them  that  in  helping  me,  they  were  helping 
the  troops,  and  that  in  refusing  to  strengthen  my  hands,  they  were 
weakening  their  own.  1  might  give  you  many  cases  to  establish  this 
fact,  but  ojie  will  suffice.  In  the  tirst  winter  before  Sebastopol,  the  want 
of  fresh  meat  was  one  of  the  greatest  causes  of  complaint  on  the  part  of 
the  tn  >ops.  Biscuit  and  salted  meat  were  never  wanting  in  division.  But 
biscuit  is  poor  food  to  support  an  over- worked  soldier,  and  the  salted 
meat  was  unpalatable  from  the  difficulty  of  cooking  it  properly,  and 
oflen  useless  fn»m  the  want  of  fuel  for  cooking  it  at  all.  Little  or  no 
cattle  could  be  (»l>tained  by  us  in  the  Crimea,  and  we  had  accordingly 
to  inii><»rt  it  fnnn  the  ports  on  the  Black  Sea — no  difficult  task,  you  will 
say.  as  we  had  coni[)l(.>te  connnand  of  the  ocean;  but,  unfortunately, 
tlu)ii.L,^li  tlu»  Conunissary-Oeneral  was  empowered  to  hire  shipping,  the 
dis|M)sal  of  it  lesled  with  the  naval  authorities,  and  it  frequently 
happened  thai  our  cattle  ships  were  diverted  for  other  pur|K>aes,  and 
that  the  supply  thus  failed.  In  December,  1«54,  we  Avere  particularly 
badly  off  Uyv  fresh  meat;  with  some  difficulty,  however,  I  accumulated 
in  iialaclava  sufficient  cattle  to  ensure  for  my  division  their  roast 
beef  on  Christmas-day,  and  on  the  day  before,  apphed  for  a  fatigue 
jiaily  to  bring  up  the  cattle  to  the  front,  1  having  at  that  time  no 
subordinate  establishment  of  my  own,  except  what  I  C(.»uld  form  by 
borrowing  fro!ii  regiments.  ''My  soldiers  are  not  cattle-drivers,"  was 
the  reply  1  n.ceived.  I  had  accordingly  to  entrust  the  escort  of  the 
Christmas  dinner  to  native*  (h'ivers.  I' n fortunately,  their  road  lay 
through  a  French  camp.  Now,  our  allies  iM)Sse8s  among  their  innumer- 
able soldier-like  (pialities,  the  very  important  «.»ne  of  taking  remarkably 
g(«o<l  care  of  themselves.  In  this  case,  their  instinct  carried  them  too 
far.  for  they  appropriated  our  property  ;  and  though  they  subsequently 
apologised  for  the  mistake,  they  did  not  do  so  until  the  cattle  haid  been 
slaughtered  ajid  eaten ;  and  when  a  day  or  two  later  Lord  Raglan,  who 
ha«l  :ilways  a  kind  word  for  every  on(»,  asked  a  passing  soldier  iu  our 
cani|»,  whi'tlK'r  he  had  had  a  good  Cln*istmas  dinner,  the  man  replied, 
'•  nothing  liut  charcoal,  sir.'' 

1  am  (jnite  aware  how  hard  it  must  have  been  for  a  General  Officer  to 
liMVc  ndneeil  his  small  overwtirked  army  by  detaching  soldiers  for  non- 
miliiMrv  clmirs,  juid  how  natural  it  is  that  he  should  be  very  chary  of 
the  li;^li!iiig  eN'meiit  at  his  disposal :  but  lighting  and  feeding  are  very 
ii-Mily  r  inneetfi],  jiiid  in  this,  as  iu  other  instances,  it  woidd  have  been 
betur  t«»  have  wiiiidrawn  a  few  men  from  the  trenches  for  the  sake  of 
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assistiDg  or  supplying  the  wants  of  tlie  many  in  the  camp.  The  great 
faalt,  however,  I  must  allow,  lay  in  the  defective  organization  of  the 
fnpply  departments.  Badly  and  insufficiently  as  those  were  officered, 
they  had  positively  no  subordinates,  but  such  as  could  be  scraped  together 
in  the  way  I  have  described — the  few  civilians  attached  at  that  time 
being  utterly  unfit  for  their  work,  and  for  the  greater  part  ignorant, 
fll-CQDdacted,  and  insubordinate.  The  formation  of  departmental 
corps  for  the  commissariat,  the  military  stores,  and  the  hospital  de* 
paitments  has  now  supplied  this  deficiency,  and  we  should  find  in  them 
an  invaluable  assistance  on  active  service. 

Now,  in  the  French  Army,  although  the  Iniendance  had.  during 
the  Crimean  war,  a  complete  and  thoroughly  organised  corps  (Tadminis- 
tratton  under  their  oitiers,  the  further  demands  made  for  military 
kbour  were  invariably  complied  with. 

When  the  fntendant-General  wished  to  establish  a  depot  of  supplies 
at  Baidar  he  made  requisition  for,  and  obtained,  an  entire  battalion, 
who,  from  the  Colonel  to  the  drummer-boy,  were  placx^d  at  his  dis- 
posal for  administrative  services,  and  no  one  thought  this  a  hardship  ; 
lor  no  one  in  the  French  Army  considers  it  a  joke  to  see  the  Intent 
ioMce  in  trouble,  kuowing  that  it  is  the  Army  itself  that  must  suffer 
faom  such  failure. 

It  is  useless  now  to  reflect  upon  the  saving  in  human  suffering,  in 
money,  and  in  prestige  which  niiglit  have  lK»en  effwted,  jjad  something 
Hke  a  Control  system  existed  during  the  Crimean  Avar.  p]ven  during 
its  progress,  the  fonnation  of  a  central  directing  power  on  the  s])ot 
WIS  urged  from  various  quarters,  and  subseqnently  Sir  Charles  Trcvelyan, 
who  during  his  long  and  intimate  connection  with  the  Commissariat, 
had  thoroughly  masten»d  the  principles  and  the  i>rai.^ice  of  military 
administration,  and  the  late  Mr.  Godlev,  Assistant  Tuder  Sccretarv  at 
the  War  Office,  and  one  of  the  ablest  and  most  enlightened  and  far- 
seeing  officials  I  have  ever  had  the  good  fortune  to  meet,  strongly 
npresented  the  absolute  necessity  of  some  such  institution.  In  a 
iDemorandum  written  in  IHoo,  Mr.  Oodley  says — 

"It  is  worthy  of  consideration  wlietluu*  it  may  not  1m»  found  neces- 
"s^ry  to  attach  to  the  armies  in  the  field  and  t^)  garrisons,  Ollictus  cor- 
'^  responding  with  the  Intendants  of  the  fVench  Army,  who  may,  in 
**  strict  8ubordinati(m,  of  course*,  to  the  Connnander  of  the  Forces,  snper- 
** intend  and  control  the  Si'veral  <rivil  services  connected  with  tlio  Army. 
"  In  the  last  war,  this  function  was  practically  in  givat  jiart  dischar;:;-(?d 
"  by  the  Commissar}'- General,  whose  department  had  the  iharge  (»f  all 
"the  duties  which  are  now  divided,  and  arc  likely  to  be  divide<l.  among 
**the  Stoiekeejjer,  the  Director  of  Land  Trans jjort,  the  Coniniissary- 
'^GencraL  and  the  Treasury  Accountant.  It  is  more  than  <|iiestional)le 
"  whether  the  conmion  subordination  of  these  Ofllcers  to  tin?  Coimiiander 
"of  the  Forces  be  snflicient  t»»  ensure  that  nnitv  of  action  and  mutual 
**  co-operation  among  them  which  are  extent ial  to  the  success  and  safety 
"  of  the  Army." 

In  the  same  year,  a  Conmiittei'  c»f  English  Ollicers.  inider  t«lie  presi- 
dency of  Major-Cieneral  Knollys.  drew  u[)  an  exhaustive  ie|»<nt'i.M  iho 
French  1uteudanc(%  from  t'ne  <'onchiclin.u-  i»arapaj'h  of  which  i  Would 
beg  to  be  allowed  to  make  a  s]:ort  M'lotali'tn  : — 

n  2 
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**  Next,  wo  would  point  out  the  admirable  organization  of  what  may 
"  l)ii  ternied  the  Civil  Service  of  the  French  armies,  by  which  a  General 
'*  in  conmiand  has  always  at  his  side  a  chief  of  the  Civil  Staff,  having 
^'  at  his  dis{)<)sal  all  the  means  of  provision  and  of  transport,  and 
**  ready  to  place  before  the  General  a  review  of  the  extent  to  which 
**  thoHt^  means  will  reach,  so  that  before  undertaking  any  military 
**  niovoinent,  the  General  may  know  exactly  how  far  his  troops  can  be 
"  supplied  with  everything  necessary  to  enable  them  to  command 
^*  success. 

'"  And  next  in  connection  with  this  subject,  we  would  point  out  that 
"  wise  division  of  duties  and  responsibilities  among  the  various  de- 
*'  part  men  ts  of  the  Civil  Administration,  by  which  the  heads  who  have 
"  to  foresee  and  provide  for  the  consequences  of  every  military 
**  operation,  are  relieved  from  the  cares  and  anxieties  attending  the 
'*  suiKTvision  of  details ;  so  that  an  Intendant  when  studying  the 
"  resources  of  various  countries,  and  calculating  the  best  means  of 
**  drawing  from  ejich  the  supplies  which  it  is  best  calculated  to  afford, 
"  is  not  liable  to  be  internipted  by  the  necessity  of  issuing  rations,  or 
"  making  payments,  or  casting  up  accounts." 

In  1858,  1  "ventured  to  publish  my  opinion,  that  none  of  our  ad- 
ministrative i-efonns  would  avail  until  we  should  introduce  that  "  most 
essential  element,  a  superintending  department,  to  control  and  direct 
all  services  not  of  a  strictly  military  nature ; "  and  in  1864,  Sir  Wil- 
liam Tower,  in  his  evidence  before  a  \Var  Office  Committee,  under  Liord 
llariington,  sketched  the  outline  of  a  depailment  of  control  which 
hardly  differs  in  any  material  respect  from  that  now  actually  in  cour^ 
of  fiuniation.  These  suggestions  were  adopted  by  Earl  de  Grey,  who 
in  18t»»'>,  [»n»posed  to  tlie  Treasury'  that,  **both  on  account  of  economy 
in  peace  untl  effieiency  in  war,  the  several  administrative  departments 
should  be  brought  to  a  focus,"  K"»ih  locally  and  in  the  War  Office. 
l.v>id  Uartiii^toii,  in  moving  the  Anuy  Estimates  in  1866.  stated  that 
it  was  the  intention  of  the  War  Oftict*  to  ap]H>int  a  superior  class  of 
Ortivvrs,  to  be  ealled  Contn>liers,  who  should  be  placed  in  charge  of  the 
adnnnistrativede]^>;utments  at  each  milirary  station  f*  and  he  appointed  a 
t\»uinnttee,  under  the  prosideuey  of  Lord  Strathnaim  (then  Sir  Hugh 
lu^se\  to  n'port  up<»n  the  subjei.*t.  1  should  hei\»  perhaps  mention, 
that  the  oriiiinal  iustruotions  ti»  this  Committee  were  limited  to  the 
questions  of  the  v»rganiz;itio»i  v>f  Anuy  TransjK>rt ;  but  this  subject  was 
^v»  iiiseparablv  Mendeil  with  supply  gi»nerilly,  and  the  impracticability 
of  soparati!ig  the  two  ser>'i^vs  and  dividing  the  rosjx>nsibibty  attaching 
to  thetii,  was  so  evident,  that  General  l\vl,  who  had  in  the  meantime 
siu>\x"ie\l  to  Ollia\  sanetivuied  the  larger  qut^ti\>u  of  a  Control  system 
K'i",;'  i'u'Uu!i\l  ill  the  del il»e rations  of  the  Conuiiis*ion,  who  sent  in  a 
piv' -itii uarv  ivj\Mt  ill  St»pteiulvr,  Ij^CO,  aiul  in  tl.e  sj>ring  of  1867,  pre- 
sui'.ted  tl:ai  fi:ll  and  intert*sting  Kejvrc,  now  so  well  known,  midor  the 
::.i!'u'  I'f  I  oivl  Straih!iainv*s  Conimiiree,  and  wlivh  forms  the  founda- 
t:  •:.  ■".'  I'v-  !K'\v  Couux'l  sehenio.  In  Januarv,  l^vS,  ^ir  John  Pakinsr- 
;  :i  ^  i\  '  iiLU'ii'-al  etl;\vt  to  these  revViiUTvadations  by  the  ap(x»int- 
j:..'i:  "/  a  V^"l•^^»IU'r-in-Chief  at  the  War  Olh\v,  and  it  remains 
t\'  ;'  e  I  -v-i^"  -.  Sv.vtaiy  of  Stale  iv>  or-^wn  ilio  work  of  his  prede- 
o,>.'.^i>  V,^  '.'■/  iv'L'mal  i::aii^uratie:i  ef  the  new  svsteui  throughout  the 
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Army.  The  fact  that  the  principles  laid  down  by  a  committee  com- 
posed of  the  distiu^ished  representatives  of  all  branches  of  the 
^r\'ice  should  have  been  adopted  by  no  less  than  five  successive  War 
Ministers,  each  of  whom  more  or  less  helped  their  progress,  affords  a 
fair  guarantee  for  the  thorough  soundness  of  the  proposed  reform; 
from  which  I,  for  one,  anticipate  greater  moral  and  material  results 
thaa  have  yet  arisen  from  any  change  we  have  made  in  our  system  of 
Army  administration  since  our  Army  was  created,  or  an  administration 
formed  to  supply  and  regulate  its  wants. 

I  am  inclined  to  believe  that  the  peculiar  organiztition  of  our 
Dulitaiy  staff  has  hitherto  had  an  injurious  effect  upon  the  supply 
services  of  the  Anny.  In  PVance,  as  in  most  other  countries  of 
the  Continent,  the  Etat-Major  represents  tlie  purely  military,  and 
the  Intendance  the  purely  administrative  services.  The  former  is 
a  distinct  corps,  for  admission  to  which  Oflicers  of  all  arms  qualify 
b]r  a  course  of  study  similar  to  that  pursued  at  our  Staff  College. 
Thus  a  Colonel,  or  Major,  or  Captain  of  the  Staff  Corps  is  posted 
to  a  division  or  brigude,  and  becomes  available  for  any  duty 
vUch  his  (icneral  may  hn[)ose  upon  him.  No  man  is  appointed  a 
Quartermaster-General,  or  an  Adjutant-General,  or  ^Militarj'  Secretary, 
or  Biigade- Major;  he  is  simply  detailed  for  staff  duties,  and  the  senior 
StaJ  Officer  so  detailed  becomc?s  Chef  (TJCtat- Major j  and  di.stributes  the 
Tarious  duties  among  his  subordinates.  It  may  be  a  reconnaissance  or 
a  survey  to-day,  a  matter  of  discipline  to-morrow,  and  carrying 
oiders  the  day  after.  I  am  inclined  to  think — though  it  is  a  subject 
npuu  which  I  s|K*ak  with  some  difhdence — that  this  system  has  advan- 
tages over  our  own,  and  that  nothing  is  gained  by  dividing  the  military 
staff  into  sci>arate  de|)artnu.*nts,  under  distinct  heads. 

lu  tlie  6eld  the  duties  of  our  Staff  Oflicei*s  are  perfectly  delined,  and  the 
Qoartennaster-General  and  Military  Secretary  have  each  full  omploy- 
meut  within  the  legitimate  provinces  of  their  functions  ;  the  former  in 
strategical  arrangements,  in  military  surveys,  n'connaissaiicrs,  and  the 
movements  and  cam]}ing  of  troops;  the  latt(T  as  chit^f  of  the  ])ei*sonal 
staff  and  private  secretary  to  his  Uencfral :  but  in  garrison  th<.*  case  is 
different,  and  having  nothing  else  to  do,  they  have  come  by  degrees  to 
assume  a  kind  of  supervision  or  interference  in  supply  and  finance 
duties,  which  has  only  the  effect  of  weakening  responsibility  and  increas- 
ing corres|>ondence. 

Xow  I  don't  believe  in  anv  svstem  of  military  administration  which 
is  only  applicable  to  times  of  peace,  and  is  thrown  overboard  when 
var  breaks  out.  As  soon  as  an  army  lakes  the  field,  botlM^uartcr- 
master-Gcuei'al  and  ^lihtary  Secretary  find  that  they  have  quite 
enough  to  do  without  meddling  in  the  affairs  of  other  dt'j»artnients. 
There  are  doubtless  many  now  present  who  took  part  in  tlif  lirst  land- 
ing in  the  Crimea.  No  sooner  did  we  land  than  the  whole  eliortsof  the 
Commissariat  were  directed  to  hiiing  or  seizing  trans] >ort ;  and  as  the 
Crimean  Tartars  showed  every  disposition  to  iilace  their  services  at  our 
disposal,  being  assured  that  they  would  be  well  paid  f(»r,  we  had 
within  24  hours  a  very  respectable  establishment  of  ox-arabas  and 
hones  collected  at  Calamita  Buy.     On  the  foUowuig  morning  we  were 


ordered  to  traBufer  all  transport  to  the  QuarttTtnUHter-Gfuunl^ 
DepartmeDt,  and  thenceforwiird  we  cutiid  not  obtain  a  single  cart  foe 
ConveyaDCQ  or  collection  of  supplies,  except  by  requisition  upon  thf; 
Quarhii-mastvr-Geuei'al,  who  had  not  the  nieana  of  judging  of  1' 
extent  and  nature  of  our  wants,  and  who  riatoraljy  cnougii  sttad; 
greater  importance  to  the  more  military  requirement*  of  the  Army  thai 
to  the  carrying  of  proviaiona.  Sow  if  this  department  had  lield  its  " 
rosponBible  foi'  the  supply  of  the  troops,  nothing'  c(>iild  have  been  at 
against  sui.'h  nu  arrang^meat,  but  overy  Staff  Ofii(.'er  would  hafV 
utterly  i-opudiated  such  a  reapousibility.  If  ail  went  riglit  his  was  tJ 
credit ;  if  anything  went  wrong,  be  was  free  Srum  blamct  and  ao  tJ 
CoDunissariat  had  lo  play  the  losing  gumo,  vulgarly  called,  *'  Uewfc 
you  lose ;  tails  I  win," 

1  believe  the  Quartermaster-fJeneral  himsolf  was  the  first  to  ■ 
that  this  arrangement  placud  him  in  a  false  poaition,  and  a  few  d»T 
Iat«r,  Lord  Ra^n  ordered  tliut  all  transport  should  be  placed  under  tb 
CommiBsaiy-General,  In  liito  manner  the  Militaiy  Secretary  found  on 
that  finance  waa  not  bis  vocation,  aud  a  Commissariat  Otlicer  w« 
specially  attached  to  Iioad-quarters  to  relieve  him  of  a  duty  entire^ 
foreign  to  his  position,  and  for  the  proper  [wrformanoe  of  which  b 
cocild  not  find  either  the  uccossary  tminiug  or  experience. 

The  introduction  of  the  Control  system  will  remove  such  anomali 
and  by  relieving  theui  of  eiitrancoua  duties,  will  render  UtaS  Offioen 
generally  available  for  the  performance  of  their  legitimate  functions  i 
whatever  branch  they  may  be  required.  At  present  the  Commonder-ia 
CSiief,  and  under  tiim  Generals  c<)mnia,uding  divii^iona  and  brigada 
convey  tlitir  orders  and  correspond  througli  these  different  channiil»« 
through  llie  Adjutant-General  on  discipline,  the  Qunrtermaetcr-C 
on  supply  movements,  and  the  Military  Secretary  on  promotion  au< 
finance.  As  supply  services  arc  now  in  course  of  amalgamation  undd 
a  Controller,  so  a  corresponding  amalgamation  of  the  Staff  under  oa 
head,  would  appear  to  suggest  itself  as  a  logical  result.  Thus  a  Ueneni 
would  have  two  princijial  agents  aud  advisers  ;  on  his  right,  the  Chief  0 
the  Staff  for  military ;  on  his  left,  tlie  Controller  for  administrative  8CV 
vices.  I  do  not  think  it  is  easy  to  over-estimate  the  reduction  of  oorra 
spondence,  the  simplification  of  Work,  and  the  increased  concentrstjon  a 
responsibility  which  must  result  from  such  a  change,  or  the  extent  tl 
which  it  would  relieve  a  Commander  from  a  number  of  harraaunl 
details  at  a  time  when  hie  mind  should  be  left  moat  free  for  maturiD( 
his  plans  and  directing  his  military  operations. 

I  have  hitherto  spcwen  of  the  Control  system  veir  generally.  I  wii 
now  place  before  you,  in  as  condae  a  form  as  possible,  its  delaila.  A 
have  said,  the  administrative  service  of  the  Army  has  hitherto  b» 
distributed  among  five  distinct  departments :  the  Commissariat  for  moi 
and  provisions!  the  Military  Store  Department  for  munitions  of  wan  1 
Purveyor's  Department  for  hospital  eupplies;  the  Barrack  DepartmeRl 
for  the  maintcnanco  and  appropriation  of  military  buildings  and  for* 
uiture ;  and  the  Military  Train  fur  transport.  Each  of  tliese  depart- 
inant«  han  its  chief  at  the  War  Office,  and  its  local  head  at  tvA 
mOitaiy  station,  where  there  is  a  Principal  Commissariat  Officer,  a 
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Prmoipal  Store  Officer;  a  Principal  BarrackmaBtcr ;  a  Principal  Pur- 
veyor; and  a  Princifml  Transix)rt  Officer;  each  corresponding  with  the 
General  in  local  command,  thn)U|2rh  the  Quartermaster-General,  Adju- 
tant-General, and  Military  Secretar}-,  and  with  the  War  Office,  thron;rh 
the  central  head  of  the  department.  Each  of  these  heads  worked 
nnder  distinct  regulations,  and  each  was  more  or  less  jealous  of  the 
attitude  asmuned  by  its  neig'hbonr,  and  tenacious  of  its  own  dipfiiity  and 
independence;  and  thus  tliey  conscientiously  and  industriously  [)Iayed 
the  game  of  cross  purposes  at  the  public  expense.  For  the  result,  it  is 
not  they  who  were  to  blame. 

Now  a  certain  amount  of  mere  formality  is  necessary  in  the?  trans- 
action of  public  business,  and  those  who  pf)int  to  a  larg-e  banking 
estaUisbment  or  counting-house  as  an  example  to  (jrovernnient  ollicos, 
laget  the  widely  different  conditions  under  which  those  work.  li<Mi- 
tapeism  may  be  and  often  is  cumed  to  a  preposterous  lenirth,  but  a 
certiin  amount  of  red-tape  is  indisiiensable  for  ki'Oping-  pulilii*  depart- 
nents  in  working*  order.  Nothing  has  been  more  unjustly  l)lanitMl  than 
the  thing*  called  routnie;  forthoug'h  it  may  Ix' overstrained,  it  has  lK.'en 
wril  said,  that  "  routine  is  to  jidministnition,  what  laAV  is  to  justieo." 

EoQtinc,  however,  should  ]ye  the  servant,  not  the  master,  and  the 
levolotion  which  has  of  late  times  taken  ])laee  in  the  whole  system  of 
virfare  calls  for  a  thorough  revision  of  the  system  of  a<hninistratifm, 
ud  of  simplification  in  the  routine  whicii  subsrrves  it.     Perhaps,  the 
one  element   which  will  most  distinguish  futun^  from  past  wars,  is 
"niMdity;"  rapid  concentration,  rapid  advance,  intense  energy,  deci- 
de actiou.     With  the  introduction  of  steam  and  electricity,  tht?  old 
nachineiy  becomes  not  oidy  tis<»less,  but  cumbersonie  and  miseliievous. 
i  writer  in  the  Edinhnnjh  Rerieiv  renuirks,  that   the*  intnKljiction  of 
gunpowder  did  not  cause  a  greater  revolution  in  warfare  than  has  tN*en 
created  by  recent  improvements  and  H-ientific  inventions,  and  adminis- 
tiitioD  iu  all  its  branches  must  keep  i)ace  with  the  giant  strides  of 
aifitary  fldence. 

In  days  gone  by,  it  was  iM»ssibie  to  create,  as  tlie  Duke  of  Wi-llington 
£d  create,  the  essentials  of  an  army,  after  the  troops  had  atrtually 
taken  the  field  and  faced  the  enemy ;  for  the  future,  hours  will  be  of 
■ore  importance-  than  months  were  then.  A  eampaign  will  l>e  the 
affair  of  weeks  instead  (»f  years;  and  altliough  the  pn^pondrraiiee  of 
mmbera  must  always  incline  the  scale.  I  venture  to  b<>lieve.  that  that 
Army  will  be  the  most  succc^ssfnl  which  shall  be  the  first  to  taUi*  tlie 
field  in  the  most  amiplete  state  as  regards  its  e^uipimMit,  '<ri;'aiii- 
ation,  and  the  entire  uuichiikery  for  ex[>editing  its  movenuMits.  and 
■pdjing'  its  wants. 

Unider  the  admuiistrative  system,  which  is  now  in  course  cjf  reforma- 
tion, it  was  not  the  rr  nit  inc^  that  was  in  fault  but  the  inipossihiliry  of 
■aldn^  routine  subservient  to  practical  duty,  owing  to  the  nniltiplieity 
of  cfaaniiela  through  which  it  was  required  to  pa^s.  I  will  giv(>  you 
a  case  in  point  which  fell  under  my  «>wii  obsiM-vatinii : — 'fhi*  Coniinis- 
■riat  required  a  weighing-machine.  whi<'h  thr  Military  Ston*  hrpurt- 
■ent  held  inchargts  and  addivs>ie(l  a  riMpiisition  to  the  (^nartmnasier- 
General,  who  submitted  it  to  the  <ieneral  Officer  in  conunaii'l,  who 
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havinp;'  approved  it,  returned  it  to  the  Qiiartorraaster-Geiieral,  who  sent 
it  back  to  the  Commissariat,  who  forwarded  it  to  the  Military  Store 
0 nicer,  who  submitted  it  to  the  War  Office ;  whence,  after  travelling 
amonp^  tlio  different  heads  of  departments  for  ten  days,  it  was  returned 
to  the  Commi.ssariat  Oflicer,  who  sent  it  again  to  the  Military  Store 
Ollicer,  who  made  a  requisition  on  the  Quartermaster-General  for  a 
curt  to  convey  it,  which  requisition  the  Quartermaster-General  sent  to 
the  Transj>ort  Officer,  who  provided  a  four-horse  waggon  with  tAvo 
drivers  and  a  non-commissioned  officer,  to  carry  the  machine  from  the 
^Military  Stores  to  the  Commissariat  Stores,  a  distance  of  30  yards.    I 
can  assure  you  that  this  is  no  exaggerated  illustration.      Now  let  us 
see  Ik  )w  this  transacrtion  would  be  conducted  to-day.    Tlic  Commissariat 
Officer  would  apply  to  the  Controller,  who  would  refer  to  his  returns, 
and  linding  that  the  article  demanded  was  in  store,  give  the  order  to 
the  Store  Officer  to  deliver  it,  at  the  same  time  ordering  the  Transport 
Officer  to  have  it  convej'ed  by  the  first  empty  waggon  passing  on  its  way 
to  the  Commissariat. 

The  Controller  will  in  fact  represent  these  five  principal  heads  rolled 
into  one,  with  direct  responsibility  to  the  Controller-in-Cliief  at  the 
War  Office,  and  to  the  Offi(x.T  in  local  connnand,  whose  orders  he  will 
receive  and  promulgate  among  the  Executive  Officers  under  his 
direction.     These  officers  are — 

1st.  Three  classes  of  Commissaries  for  the  supply  of  proAnsionrfJ  of 
military  stores,  and  of  hospital  requii-ements. 

2nd.  The  Transport  Corps  for  all  Army  purj)Oses. 

3r(l.  Staff  Paymasters  and  Treasurers  for  niising  funds  and  disbursing, 
and  accounting  for  military  expenditure. 

Under  tlie  first  head  are  included  the  existing  Commissariat,  Military 
St()r(^  and  Purveyor's  Departments,  minus  the  two  higher  ranks  in 
oaeli,  whieli  will  gradually  be  abolished;  and  although  each  of  the  three 
classics  of  Conmiissarios  will  bo  kept  as  much  as  possible  to  their  own 
peculiar  work — the  first  to  the  supi)ly  of  food,  the  second  to  the  custody 
of  nou-consuniabh;  stores,  and  the  third  to  the  supply  of  the  sick,  they 
will  form  one  dej>artment  and  be  \'irtually  exchangeable  and  trans- 
ferable when  the  necessity  may  arise  for  supplementing  the  deficiencies 
in  oue  l»ranch  from  the  superfluities  in  another.  At  present  if  there 
should  be  ten  Officers  in  the  Commissariat  over  and  above  what  are 
wanted,  and  the  same  numl)er  deficient  in  the  Military  Store  Depart- 
ment, new  appointments  wouM  have  to  be  made  in  the  latter  while  the 
forni^'r  v.ould  remain  overhanded.  In  future  all  will  be  avaiktble  for 
geinTal  supply  duties. 

I'nder  the  Commissariat  there  will  bo  a  departmental  corps,  com- 
prising the  existing  (commissariat  Staff  Corps,  Military  Store  Staff 
Corps,  aiid  Army  Hospital  Corps,  who  will  in  like  maimer  be  sectionallj 
divided  for  thr'ir  respective  duties,  but  like  the  Officers  l)e  liable  to  bo 
transferred  to  one  of  the  other  branches  should  the  convenience  of  the 
Service  n  .piire  it. 

Thr  amalgamation  of  the  three  existing  corj)s  is  now  in  progrcsj>, 
and  cine  Ollicer  will  take  the  place  of  the  three  now  charged  with  the 
discipline  and  g«»'ieral  direction  of  the  men. 
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AVTien  I  stated  that  the  now  Commissariat  would  comprise  the 
Military  Store  Department,  I  should  have  mentioned  that  the  (|ue3tion 
of  bringing  the  administration  of  Avariike  stores  imder  the  Controller 
is  still  under  consideration.  At  present  the  Military  Store  Department 
is  charged  with  the  custody  of  ordinary  stores,  such  as  furniture, 
implement j«,  camp  equi|)age,  &c.,  and  of  those  stores  which  the  French 
call  Munitions  de  Gufrre^  comprisin  t^*  anns  and  ammunition  of  all  kinds. 
Over  the  latter  the  Officers  of  the  Royal  Artillery  exercise  a  kind  of 
noerrision  in  their  capacity  of  "  InK[)ectors  of  Warlike  Stores." 

Now  it  would  be  quite  in  the  natural  course  of  things  for  a  branch 
of  the  Commissariat  to  hold  and  issue  ordinary  stores  and  camp 
equipage,  but  I  am  inclined  to  think  that  special  knowledge  and 
tnimiig  ai'e  necessary  to  deal  eiliciently  with  guns,  shot,  and  shell,  and 
that,  more  particularly  for  the  supply  of  ammunition  in  the  iield,  a 
distinct  agency  is  requisite.  I  should,  therefore,  be  disposed  to 
idrocatc  the  fonuatiou  of  a  department,  to  be  called  Commissariat 
of  Ordnance,  to  be  trained  exclusively  for  this  duty,  in  connec- 
tion with  the  Military  ^lanuf act uring  Departments,  and  to  be  organized 
with  a  view  to  maintaining  a  regular  and  continuous  supply  of  amnm- 
[rition  on  active  service,  a  duty  which  with  tiie  improved  weapons  now 
in  use,  and  the  conseriuent  largely  increased  consumption  of  powdei 
ind  shot,  becomes  of  such  paramount  importance.  Whether  such 
department  should  fall  under  the  direction  of  the  Controller  or  of  the 
Artillery  is,  I  think,  a  mere  mat  t<*r  of  olTicial  convenience.  'I'he  Director 
of  Ordnance  is  as  much  an  administrative  Oilioer  of  the  War  Depart- 
ment as  the  Controller-in-Chief — as  much  interested  in  the  judicious 
manajreraent  of  jiublic  ])rop(M-ty,  and  as  responsible  to  the  Secretary  of 
StatP  for  economy.  The  duty  ])artakes,  more  ospeeially  on  serviire,  of 
a  military  rather  than  a  non-combatant  character,  and  upon  the  whole 
I  think  that  this  service  might  with  advantage  be  witlidrawn  fr»»m  the 
jnrimliction  of  the  Control  J)epartment.  Be  this  as  it  niay,  there  ran 
be  no  doubt  that  a  divisii>ii  of  such  stores  under  two  dei>artnieiits 
vonld  be  very  beneficial,  and  that  the  one  charged  with  the  sui»i>ly  ol 
warlike  stores  should  be  s|H*cially  trained  and  organized  for  this 
datv. 

The  Commissaries  of  Stores  then,  whom  I  have  inchided  under  the 
new  Commissariat,  would  hold  and  issue  all  ordinarv  stores,  ami  would 
farther  tie  the  custodians  of  the  furniture  and  stores  now  in  possession 
of  BarrackmastAirs,  whose  office  will  be  entirely  ab)lished,  liieir  ndniijiis- 
tnitive  duties  in  coimection  with  general  expt^nditurt?  d<^volving  on  the 
Contml  Dei>artment,  in  direct  comniunieation  with  the  (ient'ial,  and 
with  respect  to  the  assessment  of  damages  and  custody  and  repair:^  of 
bnildiiigs,  on  the  Royal  Kngineers. 

The  Transport  Corps  will  be  snbstltuliMl  for  the  existing  Military 
Train.  When  I  had  the  honour  of  addressing  yon  two  years  ago  on 
the  subject  of  "Commissariat  Operations  in  the  FieM,"*  1  n'feiTe<llo  the 
defective  organization  of  the  Military  Train  for  thr  purpost;  lor  which 
it  was  intended.     The  fault  lav  in  its  Ix'iiis;:  organized  on  a  military 

•  Vide  Juumal  of  the  Institution,  Vol.  X.,  Pjigo  403. — Ki». 
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footiii«:c,  commanded  by  railitaiy  Officers,  and  drilled  on  military 
principles.  It  is  but  natural  that  it  had  military  tendencies,  and 
came  to  prefer  fighting  to  canying,  and  drill  to  driving — ^m  shoi-t,  to 
be  a  littlt?  ai)ove  its  work.  The  new  corps  will  be  differently  com- 
pos(.Hl;  it  will,  in  fact,  consist  of  enlisted  Avaggoncrs,  sufficiently 
drilled  for  the  pnnwr  performance  of  their  work  in  connectiou  with 
tn»i>ps,  but  freed  as  nmch  as  possible  from  military  trappings  and  equip- 
ment— a  kind  nf  mihtary  "  Pickford"  Corps.  It  wdl  be  directed  by 
Ollicers  to  be  called  Conmiissaries,  who  will  make  the  organization  of 
trans[)ort  th<'  business  of  their  lives,  and  it  will  be  under  the  imme- 
diate authority  of  the  Controller.  I  will  not  enlarge  on  the  question 
of  1'rauspoi*t,  but  I  am  glad  to  hear  that  so  uuportant  a  feature  in 
Army  administration  will  befoi'e  long  become  the  subject  of  a  lecture 
here  l)y  an  Officer  peculiarly  qualified  to  discuss  it. 

The  third  of  the  sub-departments  is  that  charged  with  finance,  pay, 
and  account  duties,  representing  the  Commissariat  Officers  now  em- 
jiloyed  (>n  foreign  stations  as  Treasurer  and  Military  Accountants. 
(ji'eat  benefit  might,  hi  my  opinion,  be  derived  from  an  arr.iugement 
under  which  these;  Staff  Paymasters  should  be  made  interchangeable 
with  regiuiental  Paymasters,  as  a  link  between  general  and  regimental 
financ(>  would  thus  be  estabUshed,  and  such  a  sy8t43m  wcmld  bring 
this  branch  of  the  service  into  more  complete  harmony  with  the  Army 
generally,  and  produce  a  large  economy.  Lord  Strathuairn's  Com- 
mittee have  strongly  urged  the  adoption  of  such  a  plan. 

1  should  be  disposed  to  create  a  similar  connection  between  general 
and  regimental  supply  duties,  by  substituting  for  the  existing  Quarter- 
master a  kin.i  of  regimental  Commissary,  tmnsferable  to  the  staff 
when  necessary  or  convenient,  and  available  for  duty  in  any  one  of 
the  three  branches  of  the  (Jommissariat  of  ^^upply. 

I'he  Controller  has  thus  the  three  departments  of  Supply,  Transport^ 
and  Finance  under  his  direction ;  that  is  to  say,  he  instnicts  the  execu- 
ti\('  Oilicers  as  to  the  wants  of  the  Service,  supen'ises  thenj  in  the 
performance  of  their  duties,  and  is  res|X)nsible  that  they  conduct  their 
respective  transacti(jns  in  strict  conformity  with  the  regulations  est^ 
blislied  for  their  guidance;  but  the  Controller's  rcsjX)nsibility  is  moral, 
iu)[  miitcrial;  he  can,  under  no  circumstances  be  the  custodian  of  or 
the  accountant  for  either  money  or  stores,  nor  could  he  be  held  re- 
sponsible for  losses  arising  from  neglect  on  the  part  of  the  executive 
Oilicers  under  him,  unh^ss  he  should  have  failed  in  that  supervision  or 
inspection,  for  tlu»  due  exercise  of  which  he  is  vested  with  a  position 
of  power  and  authority  approaching  that  of  local  representatioii  of  the 
Secretary  of  State. 

Here  1  should  however  refer  to  two  of»posite  fines  of  hostile  criti- 
cism against  the  Control  scheme,  which  have  appeared  in  the  public 
prints  and  been  hinted  at  in  Parliament.  One  argument  is,  and  this 
conn's  fr<»m  militaiy  ([uartors,  that  the  Controller  will  be  apt  to 
assume  a  position  of  inde|jendence  towards  the  Officer  in  command,  in- 
conipatiblo  with  military  discijdhie;  the  other,  that  in  being  plftood 
undtr  ilie  orders  of  a  (Jeneral  in  h»cal  command,  the  constitutional  con- 
trol over  public  money  and  stores  will  be  diverted  from  its  proper 
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duumel  and  exercised  by  a  military  Officer  instead  of  by  the  Seci^etary 
of  State.  Both  arguments  ai-e  utterly  untenable.  The  General  Oflirer 
on  a  foreign  station  is  the  actual  representative  of  the  Secretary  of 
State  to  whom  he  is  personally  resjxiiisible  for  any  administrative 
measures  he  may  hiitiate,  and  it  is  to  sup^x)!!  him  in  this  responsibility 
that  a  Controller  is  placed  mider  his  orders  to  advise  him  upon  this 
bnoch  of  Ills  duties.  A  Controller  could  no  more  over-ride  a  General 
in  matters  of  admuiistration,  than  an  Adjutant-General  could  over-ride 
Ub  authority  in  a  matter  of  discipline.  Both  of  these  Officers  would  be 
bomid  in  duty*  respectfully  to  warn  their  chief  were  he  to  g'ive  an  order 
coDtraiy  to  regulation;  but,  should  he  persist  in  such  order,  both 
loold  be  equally  bound  to  obey  it,  the  re8ix)n8ibility  for  the  con- 

aoenoes  resting  with  the  General.  The  Controller  is,  however,  liim- 
'  responsible  fur  any  unautliorized  transaction  which  the  General 
My  aanctiou  npon  his  recommendation. 

To  make  a  Controller  independent  of  the  General  Officer  in  command 
of  the  troops  to  whom  he  is  attached,  would  strike  at  the  rout  of  dis- 
cpne,  neutralize  all  responsibility,  and  create  a  divided  authority  which 
would  only  result  in  confusion  and  failun;;.  To  make  him,  on  the  other 
kind,  only  the  irresponsible  subordinate  of  the  General  would  destroy 
ku  usefulness  and  the  object  for  which  his  oflice  is  created.  It  is  curious 
that  dviliaus  and  soldiers  should  each  apprehend  in  the  Contnjl  system 
CDcroachment  upon  their  pr)sitions,  and  that  while  the  former  have 
dressed  up  a  bogey  called  the  Horse  Guards  Plot,  to  frighten  the  War 
Ofiue,  military  men  seem  induced  to  oppost^  the  scheme,  lest  it  should 
bring  too  large  a  preponderance  of  the  War  Office  clement  to  l)eai*  on 
militaiy  a£fairs,  and  induce  War  Office  clerks  to  usurp  the  coniuiand  of 
the  Army.  I  believe  that  a  l>etter  act[uaiiilance  with  the  priniriple  of 
the  Control  system  will  remove  the  ol)jectioiis  on  b«)th  sides,  and  induce 
even  the  Pall  Mall  Gazette  to  see,  if  not  to  admit,  the  error  of  its  ways. 

The  clement  out  of  which  the  Control  di>|jartnient  should  be  fori i km  1, 
innilTes  questions  of  considerable  importana*.  Lord  Strathnaim's 
Committee  recommend  the  app(»iutnienl  of  picked  men  of  the  existing 
departments,  with  an  infusion  of  military  Officers  of  all  arms;  ])ut  the 
Moessity  for  absorbing  as  far  as  ij<»s8ible  the  I'xisting  materials,  renders 
the  immediate  employment  of  niilitary  men  a  matter  of  some  difficulty 
on  grounds  of  economy.  That  such  an  infusion  would  be  very  advan- 
tageous, I  cannot  for  a  moment  doubt;  for  not  only  would  it  tend  to 
iDtroduoc  harmony  between  the  combatant  and  non-combatant  branches, 
iMit  the  professional  knowledge  which  c-ould  be  brought  to  bear  upon 
idministratiou  by  the  employment  of  men  conversant  witli  the  details 
of  the  different  arms  of  the  Service  would  prove  most  valual»le. 
The  French  Inttndance  is  now  recruited  exclusively  from  Officers  <»f 
the  Staff  Corps,  not  mider  the  rank  <»f  Captahi,  who  resign  th'ir 
liilitary  position  on  joining  the  department;  and  although  I  do  not 
think  that  to  exclude  civiUans  would  be  a  wise  measure  in  our  ?^er- 
ntse,  I  believe  that  ultimatel}*,  and  after  absorption  of  the  members  of 
oisting  supply  departments,  it  wouhl  be  of  advantage  to  giv(i  the 
Control  department  a  more  military  i^haraeter  than  from  its  presiMit 
composition  it  can  possess. 
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The  eab-departmenU  will,  in  like  manner,  be  in  the  firet  instauca 
fonned  from  existing  departjnente ;  should  that  connecting  link  to 
which  I  have  referred  be  established  between  the  Slaff  and  Regiments^ 
Paymafiters  and  Commissaries  would  ultimately  be  drawn  from  ths 
line,  and  I  believe  that  were  such  aprospect  h<;ld  out  to  deserviag  aB& 
well-^nalified  unn -commissioned  Officers,  it  would  tend  to  attract  a  voy 
superior  class  of. recruits  to  our  Army,  and  at  the  same  time  furnish  v^ 
excellent  source  of  supply  for  the  executive  supply  duties. 

I  have  endeavoured  to  present  to  you  an  outline  of  the  system  no#. 
in  course  of  introduction,  with  a  view  to  improving'  the  administratioB 
of  oar  Army,  a  system  of  which  for  many  years  past  I  have  heea  J 
persistent,  though  humble  advocate;  the  progress  of  which  I  haW 
watched  with  deep  interest;  and  of  the  final  success  of  which  at  n 
remote  period  I  feel  very  confident.  Every  reform  has  its  enemies,  ■ 
every  abuse  has  its  defenders,  and  it  is  not  easy  to  over-estimate  tli 
difficulties  which  had  to  be  met  by  those  to  whom  it  fell  to  estt^ 
hiisli  the  principles,  and  who  became  charged  with  the  du^  of  carryii 
aut  the  details  of  such  a  reform  as  this.  The  interests  of  one  class  m 
be  protected,  the  prejudices  of  another  conciliated,  the  oppositioi 
third  disarmed.  Men  who  have  long  worked,  zealounly  and  futhfnll 
in  one  groove,  are  difficult  to  convince  that  then-  gi-oove  is  the  wrm 
one;  they  cannot  bring  themselves  to  believe  that  a  system  in  whi 
they  have  been  trained  from  youth,  under  which  they  had  labonred  t 
their  lives,  can  be  a  faulty  one,  and  they  believe  conscientiously,  thl^^ 
to  upset  it  would  be  perilous,  if  not  ruinous,  to  the  public  intereett 
whicn  they  have  at  heart.  Like  Jack  Falstaff,  they  are  of  ofunia 
that  anything  ebe  might  be  aboUshed,  but  that  to  touch  them  won" 
be  fatal. 

"  No,  my  good  Lord,"  they   say  in  effect,  "  banish   Peto, 
"  Bardolph,  banish  Poins  ;  but  for  sweet  Jack  Falstaff,  kind  J 
"  FalstaS,  true  Jack  Falstaff,  valiant  Jack  Falstaff,  and  therefore  n: 
'•  valiant,  being  as  he  is,  old  Jack  Falstaff,  banish  noL  him  thy  Hany^ 
"  Company — banish  plump  Jack,  and  banish  all  the  world  I" 

The  steady  and  conscientious  opposition  of  such  men  preBcnts  i 
formidable  barrier;  then  there  are  others  whose  hostility  is  less  dia 
iuterested.  Every  great  cliauge  involves  some  sacriflcfis,  and  tel 
men  are  so  patriotic  as  to  he  willing  to  secure  the  interests  of  tb 
public  at  the  expense  of  their  own  comfort,  dignity,  and  posidos 
The  French  have  a  proverb,  which  lays  it  down  that  you  caniu 
possibly  make  omelettes  without  breaking  eggs;  but  if  eggs  w« 
sentient,  they  would  doubtless  be  seltishness  enough  to  demonatral 
the  utter  uselessnesa,  if  not  the  danger  of  omelettes. 

Then,  again,  there  ia  a  class  of  people,  who  from  mere  timidi^ 
exaggerate  all  difficulties,  and  see  dangers  in  every  change  ;  and  tba 
is  that  yet  larger  class,  large  in  everv  walk  of  life,  but  largest  perhlf 
in  official  life,  which  from  moral  indolence  or  mental  short -Sigh tedne* 
is  for  what  is  called,  "  letting  well  alone,"  and  which,  provided  that 
thing  seems  likely  to  last  their  time,  they  prefer  not  to  tamper  wM 
1  have  found  that  these  people  are  generally  successful  in  the  p 
service  ;  they  are  what  are  culled  "  safe  wen." 
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en  it  is  considered  how  strong  these  antagonistic  elements 
the  waUs  of  the  War  Office  must  be — and  in  making  this 
I  I  wish  to  guard  myself  against  the  intention  of  speaking  dis- 
ngly  of  those  who  honestly  and  conscientiously  op|>ose  all  such 
SB— when  we  reflect  what  an  enormous  resistent  power  is  prc- 
I,  even  by  the  passive  opposition,  the  vis  inertm  of  office,  we  may 
i^nlate  ourselves  upon  the  progress  which  has  been  already  made 
direction  of  so  beneficial  a  change,  and  we  cannot  fail  to  appre- 
the  ability,  the  tact,  and  the  energy  of  those  to  whom  this 
It  task  has  been  confided,  and  who  have  in  the  course  of  one 
brongfat  their  labours  to  so  successful  an  issue. 


^faming  getting* 


Monday,  March  15th,  1869. 
Adjiibal  Sir  HENRY  J.  CODRINGTON,  K.C.B.,  in  the  Chair. 
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WORKlN(r  I1EA\^  GTNS  ON  THE  BROADSIDE,  AVITH  SOME 
OBSERVATIONS  ON  THE  ALL-ROUND  FIRE,  COMBINED 
WITH  THE  BBOADSIDE  SYSTEM  OF  ARMAMENT. 

By  Caitain  Edmund  Wilson,  R.N. 

It  is  with  miu*li  ple.aBiire  that  I  read  a  j)apcr  this  evening,  by  per- 
mission of  the  Council  of  this  Institution,  on  my  plan  for  "working 
heavy  ^ina  on  the  broadKide,  j)resent  and  future,  with  some  obser- 
vations on  the  all-round  fire,  combined  with  the  broadside  system  of 
arniainent.'* 

I  will  endeavour  to  make  my  views  on  these  subjects  as  clear  as 
possil»!<',  so  that  those  unacquainted  with  the  workinp^  of  heavy  guns 
in  all  kinds  of  weather,  may  comprehend  the  siuiple,  yet  I  nope 
cllicicnt,  plan  for  working  them  on  the  broadside  under  almost  any 
<'ircumstan(res,  and  which  I  have  now  the  honour  to  bring  before 
von. 

U  we  look  back,  even  to  a  quarter  of  a  century,  what  wonderful 
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Aen  place,  not  only  in  the  arniameDt  of  our  Fleet,  but    , 
At  that  period  little  did  we  dream  of  having  an 
_f  with  13-ton   gvnB  on  their  broadside,    yet  at  this 
ft  we  have  actually  a  ship  carrying  18-ton  guns,  besideB 
IrtonB  of  armour. 
Mytheu  what  the  gun  of  tho  future  may  be,  atid  whether 
It  with  equal  succeeu  in  working  it  on  the  bi'Dadnide  as  is 
^b  be  the  case  with  the  present  l;3-toil  gniu  f     1  say  supposed, 
*"«  been  asserted  that,  although  the  present  plan  of  working 
iny  good  points,  they  aro  uot  under  perfect  conti-ol  in  & 
ray,  and  they  have  not  a  bondjide  pivot, 
^ited  that  the  Bellerophon  was  utterly  unable  to  fire  hei    , 
"'  e  waa  rolling  only  13°,  and  this  partly  on  account  of  her 
' )  admitting  so  much  water,  and  partly  on  account  of 
7  of  runniDg  the  giuis   out  with  the  endless  chain, 
g  a  certain  amount  of  slack,  threatened,  at  every  lurch  tlie 
KftUow  the  gun  "to  take  charge." 

far  as  my  judgment  goes,  we  already  labour  under  a  dis- 
-in  carrying  the  12-ton  gnu  in  its  present  position ;  and  if 
"8  will  cast  a  look  at  this  model  they  will  perceive  that  the 
mnoiH'  partake,  in  some  degree,  of  the  advantages  of  the 
much  aa  the  weight  becomes  more  contraiized,  and  its  guns 
clear  of  the  seas  when  the  guns  of  the  common  broadside 
i  be  boned ;  I,  therefore,  consider  that  this  is  the  l>est 
t  the  gitn  of  the  future  to  be  carried  with  ease,  and  to  be 
advantage  as  a  broadside  gun,  the  calibre  of  which  it  ia 
for  us  at  present  to  coujectare.  The  present  turret,  how- 
nwt  tho  heaviest  gun,  so  that  if  my  plan  for  working  the 
B  future  be  adopted,  those  who  advocate  the  broadside 
If  Btill  cherish  the  hope  that,  as  an  ocean  cruizer,  the  turret 
B  inferior  in  every  respect  to  the  broadside  type  of  ship  I 
id  models  of  which  are  now  before  yon. 
not  be  improper  here  to  observe,  that  no  turret  has  yet 
B  concentrated  fire  from  four  18-ton  guns  repre8ent«d  by 
"eof  the  "  Hercules,"  the  effects  of  which,  if  well  aimed, 
old  say,  render  it  completely  hora  de  combat. 
le  turret,  asasea-goiugship,  cannot  command  an  all-round 
i  a  matter  for  serioue  consideration  what  ie  the  best 
e  the  gun  of  the  futiu-e,  so  as  to  make  it  available  to 
rtect  all-round  fire,  combined  with  the  powerful  force  of 
I  broadside  from  four  18-ton  guns  represented  in  that 
Her  Majesty's  ship  "  Hercules." 

B  "  Hercules  '  may  be  said  to  possess  an  all-round  hre,  but  > 
I  being  perfect.  For  instance,  the  moving  of  broadside  , 
I  through  recessed  [wrts  is,  at  beet,  a  poor  aubstatute  for  an 
'n,  and  the  danger  in  moving  these  monster  guns  in  a 
uut  not  be  overlooked,  but  for  fighting  in  smooth  water 
Barowment  of  the  "  Hercules"  embraces  an  all-round  fire, 
In  to  the  movable  guns  for  her  recessed  ports,  she  caniea 
gnnB  at  eilher  extremity,  hring  on  a  line  with  the  keel  clear 
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of  any  obstruction,  which  gunR,  however,  would  be  guite  harmless 
rough  weathev,  or  even  in  a  moderate  eea  when  steaming  bead  to  it. 

Now  it  will  be  aa  well  to  couBidcr,  in  working  the  gun  of  the  future 
on  the  broadside,  whether  we  cannot  introduce  an  armament  fur  a  gbip, 
say  300  feet  in  length  by  G4  in  breadth,  which  shall  embrace  a 
powerful  broadside  battery,  and  eomljming  a  perfect  all-round  fire. 

With  all  due  deference  to  our  talented  chief  constructor,  Mr.  Reed, 
I  tliink  that  if  he  had  built  the  " Hercules"  something  after  this 
model  (which  I  by  no  means  say  is  perfect)  the  result  would  have 
been  far  more  satisfactory,  and  a  considerable  expense  saved,  by 
adopting  the  composite  system  of  ship-building  combined  with  my 
plan  for  internal  annour. 

I  must  premise,  however,  that  the  model  before  you  was  designed  in 
1863,  with  an  armament  of  24  G-ton  guns,  since  which  we  have  comp 
to  12,  aud  now  to  18-ton  guns,  coMequently  her  former  armament 
is  reduced  to  12  guns  of  heavier  calibre. 

Now  an  18-ton  gun  requires  at  least  25  feet  between  each  port. 
9  feet  head  room.  On  going  oti  board  tiie  "  Ilei-cules "  her  battel 
appeared  to  me  to  be  very  much  cramped  ;  her  ports,  in  fact,  were  onl, 
14  feet  6  inches  apart,  and  the  breech  of  the  gunin  close  proximity 
to  the  deck  beams.  The  plau  for  working  these  guns  appeared  to  me 
to  be  very  complicated,  and  tbey  certainly  could  not  be  worked  with 
breecbings  and  tackles,  in  case  of  accident  to  the  machinery,  like  the 
models  before  you;  while  the  recessed  ports  would  act  aa  a  sort  of 
shoot  for  couvejing  shell  and  other  missiles  into  the  battery.  The 
system  of  pivoting  is  weak,  and  exceedingly  liable  to  fractin-e  from  the 
enemy's  shot. 

I   put  it  to   any  unprejudiced  person  here,  whether  the  baltery 
in  this  model  could  not  mount  four  18-ton  guns  on  each  side,  and  three 
crossing  each  other  from  bow  and  stem,  with  25  feet  between  each 
gun,  and  9  feet  head-room,  and  also  possessing  the  great  advantage 
the  internal  armour  principle,  by  placing  a  25-tou  gun  (which, 
you,  the  tiuret  is  now  armed  with)  6  feet  further  in-board,  aud 
clear  of  the  seas,  which,  at  the  same  inclination,  would  surge  the 
of  the  "  Hercules."    (Plate  VI.,  Figs.  2  and  3.) 

These  are  prauts,  gentlemen,  for  your  consideration,  and  it  ren 
with  you  to  express  an  opinion  whether  the  gun  of  the  future  ct 
carried  and  worked  with  ease  on  the  plan  I  propose,  or  to  decide 
it  can  only  bo  carried  in  the  turret. 

My  friend,  Adhiiral  Key,  under  whom  I  have  served,  and  whom, 
all  know,  it  is  a  pleasure  to  serve  under,  and  to  whom  1  am  much 
debted  for  the  care  and  attention  he  has  taken  in  inspecting  my  modt 
is  under  an  impression  that  my  plan  for  working  heavy  guus 
broadside  is  not  adapted  to  the  present  system  of  pivoting 
centre  of  the  port,  as  it  pi-ecludcs  the  use  of  the  hollow  pivot,  throi 
which  the  cham  breeching  parses,  as  shown  in  my  model  No.  2, 
necessitates  the  port  beiug  made  larger  on  the  outside. 

Now.  tho  only  advantage  I  can  see  in  the  centre  pivot  is,  that  it  gi' 
■dditional  amount  of  lateral  training,  and  having  a 
port  outside,  but  showing  a  very  broad  one  L 
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Xow,  the  narrowness  of  the  port  outside  is  very  deceptive,  so  far  as 
concerns  tho  g^n  and  its  crew,  in  affording  them  protection — for  a 
shot  would  be  sure  to  penetrato  the  side  which  is  so  much  cut  away 
in  the  beveling,  causing  innumemblc  splinters  of  iron,  killing  or 
WDoading  the  whole  of  the  gun's  crew,  and  probably  upsetting  its 
complicated  machinery. 

The  pivot,  as  I  previously  mentioned,  has  its  weak  points  also.  If 
•  shot  should  strike  the  side  just  below  the  cill  of  the  port,  the  only 
protection  the  pivot  has,  is  the  armour  and  part  of  the  backing; 
this,  the  gun  of  the  present  day  would  bo  certain  to  knock  away 
vith  a  single  shot,  whereas  with  my  pivot  the  shot  must  pass  througu 
the  whole  of  the  ship's  side,  and  then  receive  a  very  hard  blow  itself 
before  it  could  be  damaged. 

^  Now,  although  my  port  shows  a  larger  opening  on  the  outside,  the 
hmer  side  is  considerably  smaller  than  the  port  I  have  just  mentioned, 
eoDsequently  1  do  not  cut  away  near  so  much  of  the  ship's  frame,  as 
tte  bevel  is  reversed.  My  plan,  too,  for  closing  the  port  as  the  gun 
Ires,  completely  protects  the  crew  from  rifle  balls  or  grapo  shot,  which, 
to  my  mind,  is  of  paramonnt  importance  when  engaging  an  enemy, 
who  is  sure  to  be  provided  with  the  best  rifle  marksmen.  It  is  a 
wdl-known  fact  that  in  many  instances  during  the  late  American  war 
die  gonncrs  could  not  load  their  guns  at  a  moderate  range  without 
being  picked  off  by  rifle  bullets.  My  port  is  of  wood  sheathed  with 
iron  of  snfBcient  thickness  to  resist  either  grape  or  rifle  balls. 

Now,  should  a  shot  come  in  through  my  port  (which  shot  would 
have  struck  the  tliin  bevel  edge  of  the  narrow  port,  causing  innumer- 
•bfe  splinters  of  iron,  etc.),  it  would  probably  pass  through  the  port 
cm  the  opposite  side  of  the  ship,  killing,  perhaps,  one  or  two  men,  but 
free  from  the  disastrous  effects  of  iron  sj)linters.  As  regards  the 
pivot  ill  model  No.  2,  I  think  there  can  be  but  one  opinion,  which  is 
most  to  bo  depended  on  under  all  circumstances. 

I  hope  this  explanation  will  satisfy  your  minds  that  the  gun  of  tho 
fntare  can  be  worked  on  my  plan  to  fur  p^vatur  advantaj^o  than  on 
that  of  the  present  broadside  gun,  the  only  merit  of  which  phin  consists 
in  affording  a  trifle  more  lateral  training,  obtained  by  a  grout  sucTifice 
of  strength  to  the  frame  of  the  ship ;  by  having  a  weak  pivot ;  and  by 
exposing  tho  guns  even  to  injuries  from  irr)n  splinters,  whWo  tho 
taking  up  of  the  recoil  entirely  by  friction,  brings  all  the  stniin  on 
the  pivot  and  slide:  nor  it  cannot  be  exported  that  tho  vory  host 
compressor  can  be  safely  relied  on  after  a  cortain  amount  of  work, 
especially  when  fighting  in  a  rolling  sea. 

Now,  by  combining  the  counterix)ise  wciglit  with  tho  ooniprossor 
system  (and  what  compressor  can  be  more  simple  or  pownfnl  than 
the  brake  on  this  windlass),  and  retiring  the  gun  six  foot  from  th«* 
•ide,  I  think  wo  shall  be  able  to  work  a  2r)-t<)n  gun,  or  ouo  oven  (»f 
laeavier  ca'.ibre  on  the  broadside.  Should  anythin;;-  go  wron^-  with  the 
nmple  machinery  I  have  ado|)t(Ml,  thoro  are  tackles  and  bn  irhin;;s 
kept  at  the  gun  ready  to  be  resorted  to,  though  1  ai)prohond  if  the 
present  slide  and  carriage  were  placed  in  such  a  pr(*dic:iniont,  it  would 
ue  almost  impossible  to  work  even  an  Id-ton  gun  with  such  ;i])plianccs. 

YOL.   ZIII.  I 
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My  frioiid.  Admiral  Key,  remarked  that  my  plan  would  Teouim 
TaKt  lUDoitiit  of  extru  litliiigs  in  tlio  siiip.     GmoteU,  but  then  the  gi 
cacriogd  oud  alitltt  would  Ul'  deuuded  of  its  cumpUcatod  laochiaen 
leavuig  the  balaucu  of  cost  of  differcuce  of  Utting  iii  my  favour. 
w«  taiiHt  huvti  these  mouator  guns,  depoiid  ou  it,  uo  troubli;  nr  cxpoi 
mu)it  hts  spared  so  as  to  insuro  their  hcing  uuder  perfect  coutrul  wltl 
the  most  simple  appliances  vf  mechauicul  power,  niid  fit  to  cui 
wi^  th»  rolling  cf  a   eldp   when   figlitiny:  lier  guua  i       ■'       ' 
Atltuitic. 

IZavitig  thus  euj^gested  for  your  consideration  whether  tlie  gun  a 
the  future  can  only  bo  worked  with  advantage  in  the  turret  in  pfi 
Fereuoe  to  the  broadside,  I  will,  -.va  bri«-fly  as  X  can,  de^-nbu  to  you  u 
plan  for  working  heavy  guns  in  the  latter  position. 

Tlie  models  which  I  now  brin^  forward,  represent  a  six,  and  twein 
ton  gun  with  their  carriages  and  elides.  In  model  Nu.  2  yoa  «J 
observe  that  although  the  working  of  the  gun  Is  similar  to  that  m  No.! 
the  CAri'iuf^  and  slide  are  different.  This  plan  shows  that  a  cDuut«rpoia 
say  of  one-sixtb  the  weight  of  the  gun  would  do  tlie  duty  of  ruuui 
the  gnu  out,  while  its  recoil  would  be  very  gentle,  as  it  has  ;  .^^ 
only  to  lift  the  counlarptiiae  of  two  tons,  but  to  force  It  tlutmg 
an  iron  cylinder  besides  raising  a  heavy  port ;  I  am  of  upiuiun,  how 
ever,  that  the  windlass,  witli  a  less  counterpoise,  as  shown  In  No.  1,  i 
preferable. 

Model  No.  1  I  will  now  proceed  to  describe : — 

When  I  say  that  the  aitilicers  of  any  Hhip  cnuld  constmct  such  a 
gun-carriage,  or  readily  repair  it  when  damaged,  I  conceive  that  this 
is  its  strongest  reconunendation,  as  a  gun  moimted  on  an  iron  carria^ 
a:)d  worked  by  complicated  machinery  ou  tho  same  deck,  is  so  liable  tr 
be  disabled. 

1  consider  this  point,  therefore,  a^  my  Gi'st  advantage. 

2ndly.  The  gun  is  perfectly  under  control  in  the  heaviest  weather. 

ardly.  A  6-ton  gun,  or  one  of  heavier  calibre,  could  be  worked  by 
three  men  on  the  fighting-deck,  and  four  ou  tho  dock  below  it,  thiw 
lesscniug  the  chance  of  casualties,  with  a  large  reserve  to  fall  bock  ob 

4thly.  When  firing  in  a  line  with  the  keel,  and  the  xliip  rolling 
heavily,  the  gun  could  not  possibly  capsiae.  or  get  out  of  gear,  whita 
tho  present  carriage  and  slide  could  hardly  be  trusted  under  these  ciiv 
cuRistancea. 

6thly.  These  carriages  are  available  for  those  operations)  for  which 
the  present  carriage  and  sUde  are  inapplicable. 

Having  thus  described  its  advantages,  1  may  be  permitted  to  explain 
severalty  how  these  are  ellected. 

1st.  With  regard  to  its  simplicity.  The  gun  is  mounted  on  a 
common  wooden  gun-carriage,  of  suitable  size  and  strength,  but  it» 
axletrees  and  wheels  are  of  iron.  The  slide  is  placed  vertically,  and 
secured  to  the  ship's  side,  similar  to  the  rudder  fastenings  of  a  ship,  a 
suitable  groove  is  cut  through  the  shde  from  the  outer  end  to  witW 
15  Inches  of  tbe  pivot,  corresponding  to  the  height  of  the  axletreea 
The  open  end  of  the  groove  receives  the  gun-cairiage,  which  is  ihel 
finnly  accuied  by  a  movable  chock  with  two  screw-bolts. 
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Sudly.  The  gun  is  kept  under  perfect  control. 

This  is  effected  by  liaving  a  small  windlass,  2  feet  in  length,  fixed  on 
the  lower  deck  immediately  under  the  pivot ;  the  breeching  is  of  chain, 
which,  passing  over  the  op(»n  ring  at  the  breech  of  the  gun  in  a  bight, 
is  passed  under  the  gun,  and  then  through  a  tube  -il  inches  in  diameter, 
to  the  windlass  below.  Two  turns  of  the  chain  is  taken  round  the 
windlass,  it  then  passes  through  another  tulx)  to  the  orlop  deck;  Ihe 
coanterpoise  is  then  attached  to  the  chain  breeching,  which  countei*- 
poise  works  in  an  air-tight  cylinder.  The  windlass  has  a  powerful 
brake  attached  to  it,  so  that  when  the  gun  is  fired,  its  recoil  wonld  be 
taken  up  partly  by  the  countei'poise,  and  partly  by  the  brake*.  When 
the  ship  is  rolling  considerably,  a  lever  working  on  a  pivot  at  the  end 
of  the  slide,  detaches  itself  as  the  gun  is  iirod,  and  tirnily  secures  it 
from  running  oat  again,  while,  when  run  out  for  firing,  it  is  kept  in 
place  by  the  paul  of  the  windlass  and  the  brake. 

3rdly.  A  6-toD  gun,  or  one  of  heavier  cidibre,  could  be  worked  by 
three  men  on  the  fighting  deck,  and  four  on  the  deck  below. 

This  is  effected  b}'  manning  the  windlass  on  the  lower  deck  with 
four  men,  whoso  duty  liesLdes  heaving  the  gtm  out,  wonld  be  to  pro- 
vide caitridgc,  shot,  and  wad>>.  The  cartridge-box,  convoyed  by  powder- 
meu  from  the  magazine,  is  passed  up  a  cap-scuttle,  1  foot  in  diameter, 
one  on  each  side  of  the  pivots  and  handed  to  No.  3,  who,  assisted  by 
No.  2,  loads  the  gun ;  next  the  shot  (kept  in  racks  just  under  the 
seottles)  are  whipped  up  by  1,  2,  and  3.  The  shot  is  placed  in  a  cylin- 
der, slung  to  a  handle  working  on  a  pivot,  so  that  when  the  cylinder  is 
00  a  level  with  the  muzzle  of  the  gun,  the  shot  and  wad  is  easily  tii)i)ed 
into  it  and  rammed  home  by  2  and  3.  No.  1  looks  to  his  lock  and 
light,  and  the  gun  is  ready  to  fire. 

4thiy.  When  firing  in  a  line  with  the  keel,  and  the  ship  i-olling 
heavily — 

This  is  effected  by  securing  the  inner  end  of  the  slide  by  dropping  a 
bolt  into  a  chock,  as  in  model  No.  2 ;  the  gun  would  then  recoil  along 
the  slide  with  as  much  ease  and  safety  as  when  fired  from  a  level 
phtfonn. 

5thly.  These  carriages  are  available  for  those  operations  for  which 
thepresent  carriage  and  slide  arc  inapplicable. 

Tnis  is  done  by  simply  withdrawing  the  carriage  from  its  slid(%  when 
itbeccnnes  a  common  gun-carriage,  and  is  capable  of  being  transferred 
ofw  a  moderately  rough  road. 

I  have  thus,  gentlemen,  endeavoured  to  explain  model  No.  1  in  what 
looDsiderits  advantages,  and  which  1  conceive  to  be  equally  applicjiblo 
to  guns  of  heavier  calibre,  as  shown  in  mo<lel  Xo.  2,  the  principle  of 
woridng  the  gun  being  precisely  similar,  although  the  carriages  and 
Me  are  different.  This  has  also  a  verv  i)owerful  compressor,  which  you 
will  more  readily  comprehend  than  lean  descril»e  it  on  inspection  of  the 
modsL  V^ien  this  compit?s8or  is  scrt^wed  down,  you  will  observe,  that 
80  long  as  the  pivot  holds  on  (and  it  is  a  strong  one),  the  gun  c<mld  not 
poailw  capsiae  in  the  heaviest  rolling  sea  when  firing  in  a  line  with 

thekeeL 
Nov,  as  it  18  generally  admitted  that  ships  in  future  warfare  will 
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endeavour  to  engage  each  other  end  on,  it  appears  to  me  very  desirable' 
that  the  gTiii- carriage  of  the  future  should  bo  constructed  with  a  view, 
not  only  to  the  worldng  of  the  gun  on  the  broadside  to  the  greatest 
advantage,  but  to  the  ability  to  fire  that  gun  on  a  line  with  tho  keel 
with  confidence,  however  deep  tlie  ehip  may  he  rolling, 

I  fear  I  have  taxed  the  patience  of  my  audience,  but  the  working  of 
the  heavy  gun  of  the  future,  and  its  position,  whether  in  the  turret  or 
on  the  broadside,  involves  a  question  of  so  much  imjiortaDce  that  I 
feel  I  cannot  close  this  paper  without  some  further  allosion  to  llw 
working  of  heavy  broadside  guns,  present  and  future. 

In  the  Journal  of  this  Institution,  vol.  si-,  page  67,  yon  will  Bnd  ft 
paper  on  the  "Working  of  Heavy  Guns  on  the  Broadside,"  by  Andrew" 
A.  W.  Drew,  M.A.,  from  which  I  estract  the  following  :  "  Within  th4( 
"  last  few  months  I  have  had  the  opportunity  of  inspecting  the  thre4 
"  different  methods  of  working  12-ton  guns  on  the  broadside,  whicli 
"  have  been  adopted  for  competition  in  the  '  Beilerophon,'  but  ia  my 
"  estimation  they  are  all  opeu  to  the  following  serious  objections : — 

'*  1.  They  cannot  give  sufficient  command  over  the  guns  on  the  broad? 
"  side  in  a  heavy  sea-way  to  ensure  their  being  worked  with  efficient 
"  and  safety. 

"  2.  They  do  not  provide  for  any  increase  of  lateral  training  beyond 
"  that  possessed  by  a!!  bi^adaide  ships,  viz.,  about  30°  each  way. 

"  3.  They  do  not  afford  so  great  an  amount  of  protection  for  the 
"  gunners  as  the  ordinary  methods,  inasmuch  as  the  ports  aro 
"  larger, 

"  i.  The  eyatem  of  pivoting  is  weak  in  two  out  of  three  of  the 
"  plans,  and  exceedingly  liable  to  become  deranged  iu  action.  Thf^ 
"  plan  adopted  by  Captain  Scott  is,  no  doubt,  a  good  substituie  for  i 
"  pivot,  but  I  do  not  think  it  will  be  found  possible  to  work  12-toii 
"  guns  in  a  bea^-y  sea  without  the  use  of  a  bond  /Ule  pivot,  tawH 
'*  stronger  than  those  in  use,  and  perfectly  protect«d  from  the  chnncQ 
"  of  injury,  and  therefore  to  be  depended  upon  under  all  circumstances." 
These  assertions  were  not  contradicted  at  the  discussion, 

AgJiin,  in  Admiral  Warden's  report,  ho  observes  that  in  going  to' 
general  qaartere  on  tho  afternoon  of  the  26th  September,  "  the  m&ia 
"  deck  was  flooded  with  water,  the  water  ponrud  iu  and  out  of  the  gnus, 
"  two  shot  rolled  overboard  out  of  them,  and  one  was  followed  by  th« 
"  cartridge.  Two  of  the  guns  at  difforcut  times  got  the  better  of  tba 
"  crow,  and  banged  in  and  out  of  the  port  Bt^veriU  limes  with  oxtreiM 
"  violence,  and  l;wo  of  the  slides  were  to  a  certain  extent  damaged  bj 
"  it.  To  have  opened  all  the  main-deck  ports,  judging  by  the  vffed 
"  of  only  ojieuing  five,  would  have  been  to  have  washed  the  men  away 
"  from  the  guns,  and  consequently  thoy  (the  guns)  would  have  taken 
"  charge  of  ihe  deck  by  getting  adrift,  but  with  what  consequences  it 
"  would  1(0  utterly  impossible  to  predict." 

Again,  speaking  of  the  turret-ship,  "The  sea  mi^ht,  and  pi-obably 
"  woidd,  wash  rigiit  over  the  deck  of  the  tuiTet>8hip,  hut  tint  water 
"  could  lie  got  rid  of,  whilst  here  it  is  not  at  aU  dear  tliat  it  could  b« 
"  got  rid'il".  ruid  certainly  not  so  fast  as  it  would  wjcmmilate." 

These  iitii  nturtnng  facts,  and  show  that  even  u  7-iuoh  gun  is  a  must 
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difficalt  machine  to  manage  in  rough  weather,     llow,  then,  shall  we  bo 
able  to  control  the  monster  gun  of  the  future  ? 

Xow,  it  18  all  very  well  to  test  guns,  and  their  carriages  at'Shoebury- 
ness,  but  the  result  of  the  trial  is  of  very  little  use  theoretically  siX3ak- 
in(f,  when  brought  into  actual  practice  on  board  ship  in  a  rough  sea. 

On  shore,  the  carriage  and  slide,  with  all  its  complicated  machinery, 
upears  a  miracle  of  invention — ^the  whole  affair  is  Hke  clockwork — 
the  compressors  take  up  the  recoil,  and  the  monster  gun  owns  itself 
fairly  mastered  by  the  mechanical  power  applied  to  it  on  dry  land,  but 
the  old  fellow,  who  now  lays  subdued,  whispers  to  himself,  **stop 
"  till  I  go  on  board  ship,  and  then  see  if  I  don't  play  thom  a  trick. 
"  Now  don't  think  you  are  going  to  rattle  me  in  and  out,  and  firing 
•*  ever  8o  many  rounds  as  you  did  at  Shoeburyness,  until  my  poor 
"  inside  was  almost  a-fire.  I  tell  you  I  won't  stand  it,  and  although 
"  you  may  squeeze  me  like  as  you  would  a  lemon,  you  will  never  cure 
"  me  of  my  mad  propensities  on  board  ship,  when  old  Boreas  gives  us 
"  a  pipe  from  his  whistle ;  but  if  you  retire  me  further  inboard,  and  ease 
•*  my  movements  with  a  counterj^oise,  th(Mi  I  promise  to  behave  myself 
"  in  all  kinds  of  weather,  especially  as  I  shall  imbilx)  no  more  salt 
"  water,  which  does  not  agree  with  my  vitals." 

Joking  apart,  these  are  questions  of  importance  which  I  have  no 
doubt  will  receive  attention  from  some  of  the  gentlemen  j)rescnt  during 
the  discussion,  and  it  only  remains  for  mo  to  observe  that  I  have  done 
my  best  to  obviate  certain  defects  in  the  working  of  heavy  guns  on  the 
broadside,  by  combining  a  countcrixnse  with  friction  for  more 
effectually  taking  up  the  recoil. 

For  instance,  1  do  not  see  how  a  gun  fitted  on  my  plan  could  take 
charge  of  the  deck  by  getting  adrift,  even  if  the  men  were  washed  from 
it,  and  I  have  certainly  lessened  the  chance  of  shipping  seas  through 
the  port,  but  should  a  sea  come  in,  I  have  only  to  op«?n  the  cap-scuttles 
for  handing  up  powder  and  shot,  to  clour  the  deck  of  any  volume  of 
water,  which,  finding  its  way  to  the  pump-well,  would  soon  be  dis- 
charged by  the  engines. 

Those  who  have  brought  forward  plans  for  working  heavy  guns  on 
the  broadside,  deserve  eveiy  j)raise,  but  as  the  gun  of  tlie  future,  and 
the  best  method  of  working  it,  may  still  be  in  their  iFifancy,  I  think, 
gentlemen,  you  will  agree  with  me  that  nuy  person  wlio  pn»[)oses  a 
plan  whereby  these  monster  guns  can  be  brought  under  perfect  control, 
deserves  a  patient  investigatioji  of  his  plan  when  we  come  to  the  dis- 
cussion on  it. 

According  to  the  title  of  my  jKipcjr,  I  have  still  some  (»bservations  to 
make  od  a  perfect  *'  all-round  firt»"  in  rough  weather,  *'  combined  with 
•*  the  broadside  sj'stem  of  armauK^t." 

Now  it  is  easy  enough  to  connnand  an  "  all-round  fire  **  in  smooth 
water,  as  in  the  case  of  the  '*  Ilen^ules,"  which  1  have  alrca<ly  alluded  to, 
bat  the  requirements  of  a  ship-of-war  suppose  her  to  bo  ready  to  act 
mider  any  circumstances  of  wind  and  w(>athcr,  and  therefcMo  itap[)ears 
tome  to  be  of  the  utmost  importance  that  a  well-designed  plan  for  a 
perfect  all-round  fire,  combined  with  the  system  of  broadside  armament, 
shoald  be  taken  into  serious  consideration  by  the  authorities.     1  beg  to 
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refer  my  audience  to  the  diagrams  on  the  wall,  and  the  models  on  the 
table,  illustrative  of  my  views  on  this  subject,  and  which  1  will  explain 
presently. 

The  case  at  present  stands  thus — shall  we  continue  to  build  ships  like 
the  ''  Hercules  "  and  "  Sultan,"  with  high  and  weak  sides,  and  ha\ing 
a  very  imperfect  all-round  fire,  while  at  the  same  time  their  batteries 
are  cramped,  and  their  armour  inefficient  ?  Shall  we  continue  to  expose 
our  men  in  this  confined  battery  to  the  bursting  of  shells,  or  to  the 
disastrous  effects  of  innumerable  splinters  of  iron  ?  or  shall  we  boldly 
do  away  at  once  with  all  this  extra  top-hamper,  so  detrimental  to  the 
iron  clad  system  ? 

I  unhesitatingly  say  yes,  and  try  in  preference  other  plans,  either 
tlu^so  hanging  on  the  wall  of  the  theatre,  or  represented  by  models 
on  tiie  table. 

What  was  supposed  to  have  been  a  perfect  *^all-round  fire,"  has  ])roved 
a  failure  wljeii  aj)plied  to  sea- going  ships  on  the  turret  principle  with 
low"  freeboard,  and  the  "  Invincible  "  class  have  the  same  defective  ar- 
rangement in  their  central  batteries,  as  existed  in  the  ''  Ilercules," 
while  their  upper  deck  batteries  are  so  weakly  defended  by  armour  as  to 
be,  1  should  say,  quite  untenable  under  a  heavy  lire,  independent  of 
their  objectional  position  in  projecting  several  feet  from  tlie  side,  which 
can  hanlly  fail  to  weaken  the  stnicture  and  cause  heavy  rolling.  Thus 
Coles's  all-round  fire  and  that  of  the  Chief  Constructor,  so  far  as  we 
know  at  present,  evidently  tend  to  prove  they  are  more  or  less  defec- 
tive, anrl  that  we  have  yet  something  to  learn  ere  wo  can  produce  a 
perfect  and  powerful  all-round  fire,  w^hose  guns  would  be  thoroughly 
prolect(>(l,  and  could  be  fought  with  advantage  in  rough  weather. 

No  doubt  Captain  Coles  can  design  a  vessel  which  will  cross  the 
ocean  and  possess  a  powerful  all-round  fire  ;  but  when  he  comes  to  a 
full-rigged  ship  with  hea^'y  masts  and  yards,  the  case  is  very  different, 
and  clearly  proves  that  low  freeboard,  whatever  advantages  it  other- 
wise may  have,  is  not  adapted  to  a  full-rigg-ed  ship  on  the  turret 
principle, 

l'\)r  instance,  'we  will  sup|xjKc  the  *'  Captain,"  with  her  machinery 
damaged,  or  Imt  screws  disabled,  has  to  trust  to  her  canvas,  would 
not  the  seas,  when  she  heels  12°  (which  from  her  want  of  beam,  53  feet, 
might  reasonably  be  extended  to  15°),  wash  completely  over  more  than 
half  the  deck? 

She  could  not  fight  h(*r  turret  to  leeward  or  ahead,  on  account  of  her 
forecastle,  nor  could  she  fire  a  shot  to  windward,  wiiich  would  barm 
the  hull  of  a  ship. 

This,  gentlemen,  you  will  perha]>H  say  is  an  extreme  case,  neverthe- 
less, it  pr(»ves  what  our  steam  lleet  is  liable  to,  and  points  out  the 
necessity  that,  in  ocean  cruiziiig,  our  Fleet  to  Ixj  efficient,  must  be 
prepared  to  meet  all  and  every  exigency. 

As  far  back  as  18;>7,  I  first  turned  my  attention  to  an  "  all-round 
fire,'*  and  my  models  and  j)lans  have  been  before  successive  Boards  of 
Admiralty  sinc^*  that  period. 

This  model  is  my  original  idea  for  an  all-round  fire,  and  you  will 
perceive  that  there  is  no  point  of  the  compass  that  a  gun  does  not  bear 
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on,  and  at  the  same  time  my  shi])  can  throw  a  concentrated  broadside 
of  five  12- ton  gims. 

To  the  original  plan  I  havo  added  a  li^ht  By)ar  dock,  carrj'ing  a 
nngle  turret,  the  gun  of  wliicli  in  more  than  20  feet  out  of  water ;  u 
stjJe  of  armament  which  would  havo  done  good  service  had  tlic  Channel 
Fleet  been  actually  engaged  with  an  enemy  on  the  occasion  referred  to 
l)j  Admiral  Yelverton. 

This  deck  plan,  No.  1,  ifl  another  system,  by  which  fourteen  18-ton 
gons  are  fought  in  one  battery.  You  will  j)erceive  that  I  can  deliver 
1  oonoent rated  fire  from  three  guns  directly  ahead  or  ast<;ni  withhi 
20  yards  (IMate  vi,  fig.  4).  Tiie  guns  are  i-etired  ij  feet  from  the 
side,  and  nearly  70  feet  from  the  extremities,  and  are  1 G  feet  out  of 
water. 

No.  2  is  the  elevation,  and  showw  the  position  of  the  bow-gun  of 
the  "Hercules"  when  pitching  in  a  moderate  sea.  You  will  observe 
that  nuder  these  cux;umstanc(?s,  my  bow-gnns  are  at  a  cojisiderable 
distance  from  the  water,  while  that  of  the  "  Hercules  "  would  be 
buried.    (Figt^.  2  and  3.) 

No*.  3  and  4  (Figs.  6  and  7)  represent  the  midshij)  st^ction,  showing  by 
letiringthe  gun  six  feet  inboard  that  when  the  ship  rolls  20  degrees  the 
gun  could  still  be  fought,  whensis  in  No.  4,  which  represents  the  niid- 
ship  section  of  the  *' Bellcrophou  "  and  *'Jl(?rcuh?s"'  class,  it  could  not. 

No.  5  shows  the  disiwsition  of  the  sails  in  a  vessel  like  No.  1  (Fig.  1). 
You  will  observe  that  her  principal  mast  is  stt?pped  at  aliout  one-third  of 
her  length;  this  admits  the  middle  bow-gun  to  fire  right  ahead,  and 
whUe  the  mode  of  rig  is  j)owerful  in  itself,  it  would  require  not  only 
fewer  hands  to  handle  it  than  if  she  were  shij)-rigged,  but  her  pitching 
motion  would  Ih^  remarkably  easy. 

No.  C  represents  a  double  or  twin  mast ;  each  mast  is  2  feet  diameter 
at  the  heel.  You  will  observe  they  are  secured  to  each  •  )tlier  at  the  head 
byihe  cap  and  cros8trt*es,  and  at  intervening  spaces  by  strong  iron 
bands,  which  admits  of  the  topmast  nsceiiding  and  descending  in  the 
nsoal  manner.  The  object  of  this  double  mast  is.  that  if  the  sliip-rig  is 
preferred  to  that  described  as  N(>.  5,  the  n«iddh*  bow-gun  would  still 
fire  with  the  same  advantage  through  the  double  mast,  strong  ciieeks 
of  iron  being  secured  to  the  mast  in  the  wake  of  the  jxtrt. 

The  arrangement  with  regard  to  her  stern-guns  and  the  mizcn- 
mast  would,  oi  course,  Ik?  similar. 

This  description  of  mast  would  not  be  heavier  than  the  trip(^d. 

The  advantages  I  claim  for  my  system  for  an  '*  all-round  lire  "  are 
the  following : — 

Ist.  The  guns  which  command  this  *'  all-round  fire'*  are  thoroughly 
protected  with  *.)-inch  armour  faced  with  siiort  lengths  of  chain,  hung 
Tertically,  removable  at  pleasure.     (Fig.  •'>.) 

Sndly.  The  guns  are  always  in  ]»lace,  and  therefore  free  from  the 
objectionable  plan  employe<l  in  the  '•  Hercules"  and  other  ships. 

3rdly.  The  battery  comprising  this  all-r.iund  lire,  combining  with  it 
the  broadside  system  of  arnianicnt,  is  so  disj)(»sc<l  as  to  relieve  the 
extremities  and  sides  of  the  hull  fn>ni  the  enormous  over-hanging 
weights  appertaining  to  the  hull  of  a  ship  like  the  *' Hercules"  and 


others ;  conaequently,  iny  plan  admita  of  beavier  armour  being  oirrieil, 
a9  well  as  it  heavier  armaineiit. 

ithlj.  All  the  giina  being  ufoue  calibre  aod  fought  on  a  stogie  <lecl^ 
tbe  ammunition  is  more  re.idily  supplici],  the  fighting  capacity  of  Lha 
ship  ia  more  compact,  and  the  top-hamper  of  the  make-believe  fngou 
diBppused  with,  and  its  extraneous  weights  merged  with  the  heavier 
armour  and  armament  oE  tlio  pure  iron-clad  such  as  1  havo  describud. 

Before  qoJtting  the  Bubject  of  an  all-round  fire,  I  may  Iw  permitted 
to  observe  that,  an  my  plan,  requiring  as  it  docs  an  iocrcMSo  of  lieani 
when  combined  with  the  internal  armour  principle,  ruiiy  draw  fortb 
aome  objectious  to  it,  I  beg  to  say  that  300  feet  x  Gi  is  by  no  meuss' 
an  excessive  brcadtli  for  an  ocean  iron-clad  as  a  full-rigged  ship;  and! 
when  wo  consider  that  this  increase  of  breadth  is  at  the  wate>r-lia% 
and  extends  downwards  some  five  or  six  feet  only,  we  shall  tind  tlut 
the  broad  ship,  although  displacing  rather  mom  water  than  the  nntrov 
fiat-Eloored  ship,  her  transverse  section  will  meet  with  less  resistntioi 
when  propelled  by  steam  or  sail  power,  owmg  to  the  resistancu  belo^ 
confined  principally  nt  the  water  surface  and  some  sis  feet  below  it 
whilst  the  flat-floored  ship  carries  it  down  to  her  very  keel  some  f 
feet,  and  this  full  displacement  is  very  detrimental  to  steam  propiilwi 
by  tho  screw.  I  have,  therefore,  no  hesitation  iu  saying,  tliat  if  tl 
"  Hercules"  had  my  midship  section,  she  would  st».'am  or  sail 
faster  than  she  does  at  present ;  and,  as  for  rolling,  it  stands  to 
that  a  long,  rising,  and  hollow  floor,  with  a  moderately  deep  k< 
with  armour  and  guns  retired  six  feet,  very  materially  assists  in 
ducing  a  ship  with  a  steady  gun  platform. 

Now,  when  we  know  that  none  of  our  first-rate  iftn-clads  can  c 
more  than  three  or  four  days'  fuel  at  full  speed,  it  becomes  a  matt! 
for  serious  considei'ation. 

Petroleum,  1  fear,  as  a  generator  of  steam  is  of  too  diuigitrons 
character  to  be  entertained,  and  therefore  true  economy  consiata  I 
making  our  siiips  thoroughly  efficient  in  sail  power,  and  of  such  a  cat 
Btructioo  as  to  be  able  to  carry  a  great  press  of  canvas  at  a  sJigh 
inclination,  so  as  to  be  able  to  do  battle  with  the  elements,  as  well 
the  enemy. 

This  1  have  endeavoured  to  accomplish  by  combining  my  plan  fo 
internal  armour  with  the  composite  principle  of  ship-building,  ' '  '' 
gives  increased  buoyancy  to  the  hull ;  consequently  it  is  able  tc)  carr 
a  greater  weight  of  armour,  and  this  armour  with  the  gnn  battery  i 
BO  disposed  as  to  ensure  not  only  a  perfect  all-round  fire  in  roue' 
weather,  but  its  broadside  guns  could  be  fought  when  ships  of  tl 
present  build  could  not  open  a  port. 

Thus,  gentlemen,  I  havo  toucned  on  some  of  the  advantages  apper 
taining  to  the  system  of  an  all-round  fiiti,  and  pointed  out  the  dofecti 
existing  iu  the  "  Hercules,"  and  other  ships  on  that  head.    Doublli 
there  are  other  advantages  in  the  system  yet  iji  embryo,  which  tieil 
I  nor  any  one  here  can  foretell. 

Scarcely  a  year  passes  ere  some  well-matured  plan  is  conaiderei 
almost  obsolete.     I' or  instance,  the  Moncrieff  gun  has  thn 
tbe  shade  our  most  modem  syst^'m  of  fortification,  and  threatons  to 
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Dpset  even  our  Naval  armament,  showing  that  Coles's  turret  and  our 
broadside  gims  may,  ere  long,  be  only  talked  of  as  thinprs  of  the  past, 
ind  that  inventors,  to  keep  pace  with  the  march  of  intellect,  must  be 
possessed  of  more  than  a  common  stock  of  brains. 

This  reminds  me,  before  brin^inp^  these  observations  to  a  conclusion, 
that  inventors  who  bring*  their  models  and  plans  before  this  excc^llent 
Imtitution,  are  invariably  treated  with  the  greatest  courtesy  and  at- 
tention ;  and  I  am  sure  that  my  brother  Oflicers  will  join  with  me  in 
retaming  thanks  to  the  Council  and  its  Secretary',  Captain  Burgess,  for 
their  uniform  urbanity  in  all  that  crmcerns  their  department. 
The  higher  authorities,  I  fear  (and  this  I  say  with  all  due  resin'ct), 
often  consider  us  troublesome  fellows,  and  well  they  may,  considering 
the  multifarious  duties  they  have  to  attend  to.     Then  why  not  have  a 
Scientific  Board  of  Officers,  retired  from  the  service,  who  with  a  slight 
addition  to  their  half-pay  would  gladly  devote  their  time  in  examining 
into  all  inventions  connected  witli  the  Navy.  Such  an  arrangement  would 
cost  a  mere  trifle,  about  £000  a-year,  as  the  meetings  need  not  bo 
oftener  than  once  a  month,  or  so ;  while,  on  the  other  hand,  the  Con- 
troller's Office  would  be  relieved  from  a  most  unpleasant  duty. 

Here  we  not  only  enjoy  free  discussions,  but  the  results  very  often 
lead  to  other  advantages,  by  bringing  our  inventions  to  the  notice 
of  the  Admiralty  when  they  have  any  merit  in  them ;  and  even  in  the 
poorest  invention  there  is  often  some  good  point  capable  of  being 
improved  on.  Doubtless  the  Controller's  Department  would  be  rather 
diankful  than  otherwise  to  any  inventor  who  could  give  them  a  helping 
hand  by  timely  introducing  certain  improvements  during  the  transition 
itate  of  our  irfavy,  for  we  may  rest  assured  tluit  it  is  not  in  human 
nature  to  suppose  that  the  brains  of  any  single  individual  are  equal  to 
the  onerous  task  of  forming  an  c^cean-cruizing  Fleet  to  cjirry  the  gun 
f  of  the  future  on  the  broadside,  combined  with  a  perfect  *' all-round"  fire 
I  m  rough  weather,  as  well  as  to  meet  all  and  ever}'^  requirement  which 
the  uatifm  naturally  demands  for  so  largo  an  outla3*  of  its  mone)-. 

I  have,  I  believe,  now  fulfilled  my  task.  I  have  endeavoured 
to  make  my  ideas  as  comprehensive  as  possible.  I  trust  I  have 
pointed  out  certain  defects  in  working  the  present  broadside  gun, 
and  brought  under  your  notice  my  ])lan  for  working  the  gun  of 
the  future,  and  improving  its  {position  by  retiring  it  six  feet  inboard. 
Mr  observations  on  the  *' all-round  lire''  will,  1  also  hope,  nn;et 
with  your  commendation,  and  while  thanking  my  audience  for  their 
eompany  on  this  occasion,  I  must  yet  crave  their  favour  in  the 
fiscussion  which  follows,  rigidly  to  (»xamine  into  the  [irinciples 
here  advanced  on  these  iK)ints.  If  I  succeed  in  my  views  fcrr 
working"  the  gun  of  the  future  and  improving  its  position  on  the 
hroadaidc,  and  in  introducing  a  iH.»rfect  and  powerful  '•  all-round  fire,"  I 
■hall  attribute  my  success  to  the  opportunity  this  Institution  has 
afforded  me  of  bringing  forward  my  inventions  before  this  meeting; 
whOst,  ou  the  other  hand,  should  my  phms  not  be  consi<lered  feasible, 
I  shall  at  least  have  had  the  pleasure  of  hearing  them  freely  discussed. 

The  CnktWMATi  I  Would  any  gontloman  like  to  sponk  u|K)n  the  isubjeet,  or  to  ask 
inj  mwrimH  with  mpcct  to  the  p:4)or  which  Captain  Wil^n  had  just  read?     I 
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dare  say  man;  ofus  want  in&nnatiau  npon  some  one  point  or  othor.     For  mjseU^  4 
I  to  understand  tliat  the  retired  gun,  tne  vrbole  omss  at  thp  buttery,  in  short,  i 
be  elevatod  so  much  higher  nbovo  tlie  watqr-lini-  in  the  one  ahip  than  ii 
as  repreacDtcd  in  those  models,  and  conscquontlj  more  liable  to  '' 

Captain  WrL£OK :  Yes,  ho-  iMtter^r  vould  ha  higher,  bat  ber  roDiiig  irould  | 

The  CHiiRMAK  :  I  gee  that  you  haTB  a  counteqioise  tharB.  I 
woidd  require  a  certain  additional  Height.  SuppoAing  tho  gun  tu  weigh  5  toiu,  ■ 
irould  require  one  tou  of  counterpoise  in  odditiou  i  bo  that  the  gun  would  not  bajl 
5-ton  gon,  but  a  Q-ton  guo.     That  won]d  be  on  additional  weight  to  carry  o     ' 

Captain  Wilboh  ;  Yea,  thrre  would  be  it  littlp  eitnii  weight,  ^out  half  a  ton  ft 
7-ton  gun.  but  the  earriage  would  bo  of  less  weight  than  tbosc  in  use. 

The  CHiiBMAB:  TlieTO  ia  another  point  I  should  like  to  ask  about.  I  do 
quite  understand  about  the  chain.     Is  there  a  working  chain  tliat  runs  the  gu 

Captain  yfuBon :  This  is  the  breeching  of  the  gun,  and  this  breeching  a 
round  the  windlass  bclotr  (aec  Fig.  5),  and  that  ruiui  the  ^n  out  (showing], 
gun  is  worked  from  below. 

The  ChaibuaM  :  Then  it  will  require  two  decks  to  work  the  gun. 

Captain  WllsoN  ;  It  will  be  an  ndvantagc.    Mj  object  is  to  aioid  tho  ffi 
the  men  bj  woridng  tho  gun  on  tho  lower  deck. 

Captain  Jabpiib  Sblwih,  R.N. :  I   do  not  Inow  whether  I   ought  t 
of  the  first  to  rise  :  I  think  probably  not.     Al  all  erCDta  T  am  sure  those  who  if 
listened  to  the  remarks  that  are  Riado  from   time  tu  time  in  this  InsUtfd 
will  confess  tliat.  whatever  my  other  errors  may  have  been,  1  do  not  generally  ■ 
dispraise  of  new  ideas,  or  in  finding  fault;  nod  if  on  this  occasion  I  point  out  Ml 
things  which  I  consider  defects,  1  trust  Ihc  author  of  the  paper  will  belisTe  ti 
I  do  so  in  the  spirit  of  a  brother  Officer  aoiious  to  help  forward  his  inTsntion.l 
will  remark  Bret,  that  with  regard  to  the  frame  of  a  ship  of  modem  constructunt,-!! 
are  under  Tery  diffbrent  conditions  from  those  which  worald  apply  to  Ihe  &•"*"* 
a  ahip  constructed  of  wood.    With  an  iroD  construction  it  nu>tl«rB  nothini 
yon  cut  it,  or  wliere  yon  put  it,  ioasmuoh  as  the  whole  structure  is  put  togetherlK 
geneously,  and  you  may  place  the  strength  precisely  where  jou  require  it,  or  1 
it  out  wliere  you  do  not  require  it.     Therefore,  those  arguments  wMeh  poifid 
cerloin  portions  of  the  frame  being  cutaway  do  nut  in  any  degree  apply  to  iron  t^ 
There  is  no  cutting  away  ;  thsrc  is  a  building  up  in  a  partioular  direction  in  W 
we  require  strength.     With  regard  to  the  pivot*  which  arc  claimed  tc 
this  stracture  than  on  any  other,  I  say  that  if  a  shot  outer,  those  who'hi 
shot  Gred  with  modem  guns  are  perfectly  well  awore  that  no  pirot  wil 
effect  for  a  sinele  instant,  if  it  were  not  for  the  fact  that  our  ships  are  sc 
that  we  do  not  contemplate  shot  entering  at  all,  except  as  an  exception. 

CaptrnQ  Wnsoy ;  You  say  no  pivot  will  stand  it  P 

Captain  SBLwrn :  I  say  no  pirot  can  possibly  stand,  wherever  il  is  placed,  if  fl 
armour-plate  can  once  be  pierced  and  the  shot  gets  inside  the  ship:  I  sa^  it '~  ' 
sibld  for  any  pivot  to  stand  a  shot  that  has  been  able  to  get  into  tho  ship, 
our  Iron -clods  are,  unfortunately,  unable  to  keep  out  tho  shot  of  the  present  dkj.  J 
nvnnl  many  ol  tliose  now  at  sea  would  bo  perfectly  futile  if  opposed  to  modem  gi 
Wo  liave  made  great  improvements  in  armour.  As  guns  have  progreesed,  toll 
armoor  progressed  ;  and  at  laet  we  have  detiscd  a  structure  tliat  will  defy  sonM^ 
but  not  all.    With  regard  to  the  running  in  and  out  which  Captain  Wiloon  ^ 


Captun  WnaoK :  There  is 


ID  running) 
e.  in  this  It 


1  of  n 


Captara  Selwtn  ;  Pardon  m 
the  speaker  has  done,  and  it  is  more  eonvenient. 
argument  is  often  lost.     With  regard  to  the  runn 
to  be  raranrkod  that  when  you  arc  dealing  with  a 


ne.     This  shows,  merely,  t 

n  it  is  the  custom  to  writ  J 

With  inlemiptrons,  the  tl 

sg  in  and  out  proposed  bent,  8 
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'me  constantlj  changing  iU  incline  bj  rolling — n  K)unt«rpoise,  irliich  ie  perfectly 
'  ~u4iiBUe  ksd  good  st.  one  moroeot,  mnj  be   utterly  impmeticable  Bad  wrong  at 

■  '^■(lirr.  Suoimdlj,  that  to  apply  chaine,  or  any»imilar  apparatus,  to  MiQQiunicalo 
"  BuMion  of  the  reooit  of  a  really  Lugo  gim  to  weight*,  is,  X  run  sony  ti>  say,  lax 

-lire  yiaiMtixm  of  all  that  wo  inow  of  engiiieeriiig.  The  weiglit  which  can  bo 
Kind  is  ■  •noondof  time  cannot  be  tnored  at  all  in  one-tenth  of  a  serand.  The 
-  :aiD  irtikli  will  atand  jierfeotly  a  weifbt  of  tea  tons  hanging  from  it  will  certainly 

— inmm  to  b*  one  hundred  times  stronger,  in  ardor  to  stand  the  strain  broTiK;ht  upon 

'  vytlM  aDdilaii  recoil  of  a  gun  operating  over  one  second  of  time.  It  has  to  lift 
I  ^  IvianMrpoiHe  weight,  to  set  it  in  motian,  and  it  does  so  nitb  a  tremendous 
■-ua  upon  the  chain,  whieh  we  can  only  call  a  jerk,  but  of  which  wo  have  never 
Tn  ahb  V  catbalate  the  euLCt  laws.  That  jerk  iooronscs  and  Tarieii  as  you  con- 
^•n  four  Are.  The  gun  geta  more  heatad,  the  gases  eipand  more  freely,  the  reooil 
I  ]  Mn  I  in  power,  and  it  is  no  uncommon  thing  to  see  gune  ilying  in  and  out  again 
idir  sn^  a  atrain.     Therefore,  it  tnoomes  eitremaly  difficult  to  apply  a  suspended 


<uri«nx>l»e  ip  ibis  way,  where  the  principle  of  leverage  is  not  called  into  play, 
■Vno  tlu>  itmin  is  trannnitted  direct  bom  the  gun  on  recoil  to  the  weiglit  to  I 
Wherever  we  introduce  the  principle  of  le'ers,  there  we  introduce  aUo  Cl 


r.  tiip  weight  to  be  mored,  passing  through  a  larger  periphery  than 

■pn  ncotl*.  and  Uanng  also  n  longer  timo  to  moie  ;  and  wa  get  in  there  the 

^^'«lo(  time,  whJpU  is  a  most  important  one  in  considermg  strains.    That  the 

n  eoald  repair  any  of  our  modem  gun-carriages  without  the    appliances 

I   (brii  we  have  not,  and  cannot  baio  on  board  ship,  steam-hammers  and  lathes  to 

•9T>  •■  ailp,  for  inftancc.  or  furnaces  to  east  a  truck,  or  to  do  anything  else  that  is 

'•fDnd  tat  iBTge  guns,  i*  an  eiprotation  tliat  I  am  afraid  would  be  found  a  failure 

B  paalii*.     We  cannnot  eipeut  it  to  be  done.     It  is  only  by  the  use  of  macliinery 

art)  at  «D  «•«  in  our  great  ketones  that  we  can  hope  to  turn  out  any  of  tlie  essen- 

lalfarta  oTd  modem  Kun-corriage  on  board  ship.    To  return  to  those  structurto 

^  viud  wUch  raitted  the  stnuns  of  our  former  ordnance,  but  which  would  be 

jMady  faMapaUe.  and  whieh  have  been  proved  to  bo  utterly  incapableto  stand  those 

~*~IMna  onltfance.  would,  I  am  afraid,  be  a  retrogression  and  not  a  progression. 

klHRd  b>  the  tntining  of  guns,  I  must  point  out,  ne  I  bare  pointed  out  once 

■■(■^■Cre  in  this  Institution,  that  the  instant  we  got  a  good  motive  power  well 

I,  the  training  oi  guns  becomes  a  rery  much  less  serious  question  tlian 

I  lupposed  to  be.     The  twin  screw  will  train  a  gun  more  quietly  than 

■an  do  :   the  liydniidic  propellerwill  also  do  the  same  thing.     The  training 

m  gmu  ihctnspKes  matters  Tery  little  indeed,  eicept  for  the  purpose  of  concen- 

JmatsliDTtdisiiiiicei,  which  da  not  rcquiro  a  very  groat  arc  of  training.      Inas- 

Ik  ■•  •••  do  not  ordinarily  fire  in  that  manner  on  ships  &r  removed,  nr  ahead, 

11  utiiiiii  of  Ui.  wo  do  not  require  thiit  power  of  training,  because  we  ore  able 

^  die  direction  uf  the  ship,  and  in  tliia  way  bring  the  gun  to  bear,  without 

iiof  the  ndvantligen  of  the  twin  screw  or  the  hydraulic  propeller.     We, 

"  'mk  wr  seciiiv  the  object  in  view  better  by  this  means   than  by  either 

port!  or  providing,  by  other  means,  for  a  great  arc  of  training.    When 

Is  the  fool,  that  a  great  arc  of  training  necessitates  one  of  two  things, 

lar  rigging,  as  in  the  cose  of  turret  ships,  should  be  nearly  absent  or 

»  be  she'  away,  or  that  you  should  reth*  your  guns  trayond  their  most 

I*  fonilion.  il  will  be  si^en  tliat  we  Imd  better  go  on  with  and  improve  some  of 

.  ^11 II  hIhis  than  go  back  to  tlie  old  system  wlucli  would  have  those  disodran- 

A  pcM  k  a  weakness  in  n  ship  which  no  one  will   deny.     It  is  a  woaknoss  in 

•od  ■  »eakiuMs  in  a  ship  ;  and  wb  ean  never  get  rid  of  it  entirely  unless  W 

fe«A  fbta  t  Captain  Moncrie&'has  invented  &r  forts,  which  does  away  wi^ 

y  of  )>or1^  altogether.    The  Sghting  end-on  I  confess  I  have  never  re- 

_liing  all  impiTlsnt  part  of  the  duty  of  future  ships.    That  they  may 

\f  he  iwJIed  upon  to  fight  ond-^n,  I  hovo  no  doubt ;  but  it  would  bo  the 

htMlf  l0  tbro*  sway  the  power  of  the  broadside  for  the  sake  of  pelting  your 

Rumma  a*'  two  •hols  white  you  are  approaching  him  end-on.     On>asionaRy, 

t,  M  mO  be  moet  nnefui  to  liave  the  power  in  phasing  or  retreating,  if  re- 

r  Irrou^ht  into  operation.     I  hare  said  something  of  the  things  which 


124 


WORKING    HEAVY    GUX9 


Oaptsm  WUson  hns 
which  liB  hu  donp. 


n  hns  Tailed  to  do:  I  shall  nov  proceed  to  mention  some  of  iLtIa 
le  of  the  Hnt  ppopoaali  I  hair  awn  for  tbo  m  " " 
what  I  maj  call  iutomal  armoiu',  or  "  cloie  ijuarters."  Ic  dilTen  fVom  Ih*  tl 
the  Quit  tlmt  it  is  not  moTable;  Uiat  it  has  a  poner  of  Sghtiug  liOlU  b  * 
OQM;  Mid  it  hai  tlie  imniEnao  laiue  that  tho  area  of  ths  artaaur  u  i. . ..  .-_ 
diminiihod,  and,  conaequentlj.  the  veight  to  bn  rairied  is  dimiiualivd  pro  f*lA 
tiucknoBB  of  aruiour  idhj  bo  Ercatcr  ia  such  a  ship,  because  tlie  annoup  is  not  M 
muuh  on  the  ouUide  of  the  auip.  But  there  is  a  meet  important  pinut  of  disd 
which  I  beg  Captain  Wibon,  in  his  answer,  will  attend  to.  Wo  hire  ftlwRJ*  M 
that  in  the  turret  syitem,  or  anjthing  approaobing  to  it,  it  it  urce«"--~  * "  — 
OQA  ppDCial  armour  for  the  gun  and  its  crew,  and  anotJier  sfvcial  H 
■hip.  in  order  that  sho  msj  not  be  sunk.  It  is  clear  that  if  the  bull  ot  the  (U 
oonsidcrod  ■■  eitrjual  to  the  armour,  and  there  be  a  spow  there  into  wUdi^ 
can  go,  we  shall  have  shot  passing  through  the  outtids  akin,  and  tlien  • 
internal  armour.  That  will  proiuice  a  reij  ourioua  eflect,  in  that  nu  one  <> 
t«  SCO  what  damage  he  has  done  from  the  outaidp.  He  will  sro  that  ho  h...  ., 
a  hole  through  the  akin,  but  be  will  not  know  wliat  lie  h»  done  with  tlia  M 

Slates.  Bub  it  has  this  other  disadrantiige,  that  1  am  Dot  oluar  at  M  tbr' 
oatatire  pow<-r  of  that  vessel,  after  water  is  admitted  from  tht*  oubndet  * 
sufficient  to  support  the  citromel;  hcavj  weights  that  remain  inside. 

Captain  WuaDS  :  The  space  between  the  outer  akin  aud  the  internal  • 
■11  Oiled  with  cork. 

The  CaimnAy  •,  I  think  it  will  be  more  Gonienieiit  to  let  Captain  Sdw^  J 
what  he  has  to  ta,r.  | 

Captain  SelwIn  :  Tlie  proTision  for  rigging  seems  to  me  liable  verr  muck  N 
same  objection  as  in  turrets,  unless  it  be  proposed  to  diminish  the  widtli  wldi 
rigging  occupiffl.  and,  conscquontlj,  the  support  lo  the  masta.     Al  ws  lllilll  Ml.. 
a^^ead  of  our  rigging,  so  we  decrease  also  the  support  which  we  gila  Id  tlM  I 
I  am  iuppoiing  that  the  riggiog  is  taken  to  a  point  inside  the  amiour  " 
idea  of  a  double  mast  is  one  which  I  should  be  verj'  much  atraid  of. 
the  elfect  of  the  flash  of  guns  on  tlie  checks  of  an  embrasure  lined  with  inw)  ( 
what  its  eSect  is  on  a  deck  corered  with  iron,  and  I  should  bo  tct;  roluctaat  H 
a  gun  between  two  moats  placed  closely  together  out«idc  the  port.     I  tliink  er 
the  gun  was  never  flred  except  in  the  direct  line  of  the  koel,  there  would  be  a  n 
Mneunt  of  dan^r  to  those  masts,  and  if  it  were  attempted  to  train  the  gun  atfl 
am  quite  certaio  it  would  become  serious.    Next,  as  to  the  question  i  "      '"" 
a  long  rising  and  liollow  Soor,  1  haite  had  tlio  honour  of  conunanding  at 
best  sliips,  and  1  do  sa;  that  I  did  not  llnd  tlicir  roltiiie  qualities  in  the  Icut  d 
diminished  faj  ttiat  fact.     1  must  saj  that  1  admired  them  verj  much,  thejr  M 
great  progress  over  what  we  had  had  for  many  years  before,  in  speed  ■    '  '    ' 
weather);  qualities,  jet  I  cannot  sa;  that  in  rolling  there  was  an  in 
And  I  do  saj,  as  regards  the  idea  of  n  peculiar  midship  section  but  the  a 
placement  operating  favourably  or  the  rerorse,  1  am  atrajii   tlint  Captain  V 
at  laugerfaeads  with  the  naval  architects,  and  with  the  mathemD'' 
Wo  have  learned  to  our  eost  that  to  build  short  ships  with  the  vi 
handy  is  to  call  for  more  power  to  drive  them,  and  to  call  for  uiorfi  powar  U 
tliem  is  to  shorten  the  life  of  tJio  driviuf;  power.     Wo  cannot  avoiil  it,  we  tu 
means  at  present  of  avoiding  it,  except  by  iiint  very  material  of  whioh  I  ■ 
advocato,  and,  therrforc,  I  mn;  be  fairly  railed  upon  to  say  a  word  about  tliat^ 
Captain  Wilson  "pooh-poohed"  as  being  too  dangcrons.    Now,  1  nm  not  an  ad^ 
of  petroleum,  1  have  never  been,  I  am  an  advooali-  of  liquid  fuel,  under  the  G 
ercoMjto  or  heavy  oil,  and  I  can  oasuro  Captain  WiUon  that  it  bus  not  tju  al 
explosive  quality  ;  I  defy  him  to  explode  it  in  any  way.     It  ii  fiir  less  dai 
than  train  oil,  inssmnch  as  it  will  amk  under  water,  which  train  oil  will  not.  J 
does  ^ve  the  power  for  which  Captain  Wilson  proposes  I«  substitute  sail*. 
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if  by  anj  dcTice  we  cm  maka  that  wood  incombuatibU,  or  render  it 

poff,  the  intOTposition  of  wood  would  neocwitato  the  Blowing  of  tlio 

vm  the  armour,  and  the  shot  wilt  have  its  hardest  work  to  do  aner 

le  oatude.  whirfi  ia  more  in  accordanco  with  the  scienlific  diaponitjon 

k  required  &om  armour.    I  shall  be  happjf  to  hear  how  tile  objections 

ed  that  I  have  adduced,  with  regard  to  the  Tulnerubilitj  of  the  outer 

']  otihe  ibip. 

fi'  CXitUUS  :  Would  any  other  OOiivr  malie  a  remark  ? 
V  VnnoB;  Did  I  undenUuid  jou  to  say  thu  reBEe!  ia  60  feet  beam  ? 
-nWrMOX:  65  feet  beun. 

:  Ferhapa  Captain  WilBoa  jou  will  ni 


B  WtLSOH :  Capt^  Selwjn  fomidcrs  that 


replj  to  Captain  Selwyn's 
re  with  the 


n  WliXKf  :  With  the  waj  in  which  ships  are  armaured  now.  ho  thinlis  the 

pmetntv,  sod  that  the  pivot,  although  it  i>  inside  sa  it  is  in  mine,  runs  the 

k  of  being  knocked  to  pieces  as  one  that  ib  about  half  waj  in  the  ahip's  side.     I 

Ml  ia  the  italemeDt  he  made.     I  abould  es;  that  this  pivot  is  in  a  position 

■litwmild  nerer  be  damaged.     There  ia  a  9-inch  armour  outside  it  and  the 

1 1xUBg,  Bod  if  the  shot  were  to  go  through  all  that,  its  powers  would  be  dii- 

llUbn  it  tuched  Ihe  pivot.     That  i»  my  answer  to  that  statement.     With 

I  ts  tin  running  in  and  out  of  the  gun,  Captain  Selwyn  seemed  to  suppose  that 

"~n  tmecfaing  will  have  an  enormous  ilniin  upon  it.     But  when  it  draws  np 

Mrpoise  weight,  if  the  birsk  on  the  windlass  it  applied  b;  a  careful  hand, 

U  psrintly  control  it,  ami  fou  out  stop  the  gun  almost  at  onee  if  jon  like. 

'B  mf  iilra  of  the  plan.     The  chain,  I  ihould  saj,  would,  of  eourw.  be  quite 

"    '    \r  that  strain,  much  more  secure  than  hv  merely  trusting  to  the  friction 

ta  recoil.     With  respect  to  repairing  the  gun-carriage,    I  think  CaptAiu 

Q  opinion  that  an  iron  gun-carriage  could  not  bo  ivpaired  on 


0  the  St 

I  ahonld  asj  that  that  gnn-carriam  would  be  more  to  be  relied  upon 

N  tmj  Mkr  gnn-carrisge,  and  those  gun-carriages  we  know  can  be  repaired  on 

vi  (kip.     And  if  a  shot  comes  in  and  strikes  a  gan-carrisge,  the  chances  are  that 

-  >iU  do  nr*  little  barm  as  Cir  as  splinters  go,  and  we  know  that  splinters  from 

ba  arc  doohlr  snore  injnrioiu  than  those  of  wood.     With  respect  to   training  the 

pM.  I  fmleeOr  agree  with  Captain  Selwrn,  that  that  is  a  matter  of  secondary  con- 

timttaam,     I  tnink  b^  a  jndicious  mansgement  of  the  helm,  and  with  the  assistance 

'hw  pusai.  that  Toy  little  training  trill  be  required  for  guns.     U I  was  woiking 

MgPB*  I  abould   not  attempt  to  train  anj  of  them.  I   should  meretj  watch   the 

■  nd  Innf  tbmi  on.     Fi^iting  end-on  was  the  next  point  alliided  to.     I  under- 

4*4  Snta  fii-*-'-  SetwTii  tint  he  does  not  consider  Gghting-end  on  of  so  mucli 

k^^BDca  as  I  do.  and  that  he  would  prefer  the  broadside  to  the  end-on  fire.     Now 

I  Mil  stj  lilBii  fraea  that  view,  becance  if  yoa  Here  bearing  down  on  on  enemy  with 

tfcit  ct  ten  ^]  tff  the  liBeanned  in  this  way,  yon  would  have  three  18-lan  gum 

A^  aadt  sliqi  to  bear  ai  joa  approached  the  enemy,  and  if  you  were  obliged  to 

1  ml  yon  ■uald  have  the  same  power  ■isilable.     CVplain  Selwyn  aeivea  with  me, 

1  Ifcial .  i^aii  t  tbe  islemal  anmnir,  bnt  he  is  under  Ihe  imprenion,  I  fancy,  that  the 

nhttvm  tbc  owlcr  skin  and  the  armour  is  entirely  open-  It  is  not  so.  it  is 
with  C0^  doady  putked^  all  bdow  the  walei^line.  The  upper  part  is  entirely 
ifn.  isd,  of  uiuLMi.  II  a  shot  eame  in  thete  the  water  would  alway j  run  out  of  tlw 
^Bi  idBaa  hair.  My  i>hj«t  in  Giliw-  the  lower  part  up  with  cork,  is  with  a  view  to 
te  sa^AQily  of  betnc  rammed.  Uere  is  a  model  of  Ur.  Beed's  ram-buw,  tiie  bow 
/i£>  ~  Heieates."  and  here  is  my  midship  section.  Too  cannot  touch  the  bUge  of 
'  9^  with  iha  nm  ;  Ihe  side  may  be  stove  in,  I  grant,  but  etill  the  ihip  tannol 


WORKING   HEAVr   GUNS 


sink.  That  is  an  innnenao  wteanCAgc,  Tor  uij-  otliet-  sliip  v-oald  *ink. 
"Hncolea"  joa  tee  there  is  nothing  to  etop  tlie  roia  from  goini;  riglil  throughu 
bilge,  the  moat  tender  wi  of  the  ship.  The  oext  point  ww  with  regard  to  if 
sjuvnd  of  the  rigging.  The  ship  being  6£  fwt  bium,  lier  rigging  would  hkve  qi ' 
HuHlinenl  spread,  a>  much  as  tbe  "  EerouleB  "  would  iiave.  There  would  Ira  oil 
the  aame,  1  ahould  aaj-  That  la  jnj  niisner  t^  that  point.  1  am  not  at  aUn 
advocate  for  the  twin  masts.    That  it  (he  rig  I  would  prefer  (see  Plato  ti,  iig.  1).  • 

Caplnin  SElwrK  ;  For  what  siie  aliip  is  that? 

CuptOiin  Wit.soii :  For  this  vessel. 

Captain  SlLwrn  :  For  6,000  tons  P 

Caploin  WiifiON:  No,  for  4s500  tons.    9he  would  hare  the  largest  Bail*  fa 
(pointing) .  the  largest  soil  "we  have  in  the  Nnvj.     This  would  be  about  tJie  u 


diiltcultj  in  firing  tlirougb  the  opeuing  between  the  masts — not  the  sU^tesl. 
might  put  iron  aa  thick  sa  jou  lite   upon  it.     Captain  Sfilwyn  aiao  spoke  of  i 
rolling  of  the  Symondite  ehipa.    I  hare  been  in  several  Sjmonditf  sliipB  myself.  ■' 


Srmondilio  ie  perfectly  etrai^ht :  in  the  larger  ships  the  floor  ruunds  o 
IHie  reason  wbT  the  Sjmondita  Teseels  rolled  as  thej  did,  tcu  their  Kiuil 
When  Sir  William  Sjmonds  built  those  sbipi,  be  was  eunliucd  oa 
he  could  not  build  a  ship  hejond  206  fL>et  long.  M;  ship  is  300  feet  long,  wi 
long  hollow  rising  floor,  eurying  her  beiun  a  long  way  down  post  the  water'jin*.. 
should  SD.T  the  rolling  of  that  ship  would  bovcrj  aasj;  1  do  not  see  au}rthing  to  pMi 
that  ship  being  an  ea^  ship.  Short  ships  with  full  floor  would  eertjuolj  mf 
more  power;  but  I  eaiinot  agree  with  Captun  Selwjn,  or  with  anjbody  el« 
may  be  a  naval  arohitoet,  upon  another  point.  I  maintain  that  if  you  ilin'ii  iin  ' 
displscemont  a  certain  depth  below  the  water-line,  the  sliip  will  steam  or  tat  ' 
although  she  is  a  broader  ship  than  one  of  the  ssioe  length.  It  stands  to 
there  is  not  hslf  the  resistan™  in  the  one  case  that  there  is  in  the  other.  B« 
there  be?  Does  not  the  water  come  more  freely  to  the  srniw  with  Uiis  _. 
floor.  There  can  be  no  douht  about  it.  Wilh  regard  to  liquid  fuel,  I  must  say 
I  hare  no  knowledge  of  the  subject  myself ;  1  only  speak  from  hearsay.  I  ' 
understood  that  liquid  fuel  would  be  a  dangerous  thing  to  have  on  board  ship. 
present  I  do  not  sea  that  we  have  anything  to  Irust  to  but  cools  for  raiBina  sli 
Wc  llnow  tlmt  eoaU  will  not  last  beyond  a  certain  number  of  days ;  therefinc, 
idea  waa  to  give  the  ship  all  the  power  you  could  with  canvae. 

Captain  Selwxti  :  Will  you  allow  me  to  eay,  that  I  speak  Irom  actual 
with  the  IW>1  that  1  bave  mentioned.     I  have  burned  many  Ijins  of  it. 

Captain  Wiwoh  :  With  regsnl  to  the  yulnernbility  of  the  outside,  I  do  not 
pute  for  a  moment  that  that  part  would  receita  Bonsiderable  damage.     If,  by  on 
heoTier  armour  inside,  9-indi  armour,  round  your  battery  in  ovory  part  of  your 
yon  con  keep  shot  out.  whilv  another  tibip  cannot  keep  it  out,  thore  must  be 
adTontoge  on  the  part  of  my  ship,  which  will  more  than  eountorbali 
that,  may  be  done  to  the  outside  skin.     Hine  is  a  bctt«r  arrangement  than  to  hsx 
the  armour  outaide.  and  then  to  find  that  the  shot  goes  rigbt  through  the  side,  vitk 
nothing  to  keep  the  water  out  at  oil.     When  a  shot  goes  right  through  the  side  coi 
mokes  a  tremendous  hole,  you  cannot  plug  it  np  as  you  can  in  a  wooden  ship.    1  do 
not  see  that  anything  con  be  said  a^inet  that  part  of  my  echeme.     1  think  1 '    ~ 
now  auBwered  nil  the  objoctioDi  that  bare  been  raised. 

Captain  Sxvmn  -.  I  undenlaod  you  eipect  the  cork  to  keep  out  tho  shot? 

Coptoin  WIUON  :  Of  course  the  cork  Yrilt  liaro  the  elTect^  if  it  is  closely 
of  deadening  the  force  of  the  shot  before  it  strikes  the  armour.  The  at 
inside  the  cork.     The  space  between  tJie  armour  and  the   outside  will  be 


t,  you  will  SI 
le  of  being  rammed,  v 


tliat  tho  cork  will 
rk  will  do  1  you  may  _ 
ich  promises  to  be  one  ot 
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lU^,  proiidcd  w 
!  (MmI  getting  w; 


your  iliip  from  siskiiig  \>y  tlie  use  of 

c  EHiHeti  B  great  advanbigo. 

CMAlKMUi :  Wp  liaty  to  thank  Captfuu  Wilaou  for  Ihia  opportiinitj  of  Eecing 

l^iUi.     Wc  inoj-  hiiTc  our  owu  opinions  about  it.     For  mysi'ir,  I  diink  lliore 

ij  detolb  then)  irilh  irhich  I  ihould  not  Mrae.     But  it  is  ono  of  tlioae 

with  mpiHTt  lo  whiuti  ne  maet  eaj  tha  proofof  the  pudding  is  in  the  oat- 

"■""  my  pruMsnt  knowledge,  I  ratlier  doubt  about  tlio  gun,  and  about  the 

•tinut  one  or  other  points  tliot  Captain  Selwyu  haa  mentiancd.    But 

to  the  laaio  point  of  putting  the  ormoiLr  iueide,  I  think  that  ia  a  great 

we  conid  alwajs  preveut  the  oulor  akin  from  being  the  nioans 

getting  water-logged  and  lonk  in  that  way.    Did  you  eaj  that  tlie  ship 

■Mteido? 

Wuaos  :  No.  She  would  not  be  trnter-higgcil,  bccaaae  she  is  Qlled  witli 
to  the  water  line  i  to  that  if  the  water  canie  in  aboie  the  water-liat',  it 
va  out  again.  1  hare  calcalateil  timt  aupposing  the  eompdrtmenta  were 
would  bring  her  down  S  inches,  and  u 


■pr.  They  eannot  always  do  that.  But  I  am  afraid  Ihut  ne  shall  ni  . 
■T.  w*  a  hoard  appointed  that  will  Bxamins  all  invention.s  tliat  may  be  broupht 
»««« them.  The  current  eoea  in  the  other  direction,  in  the  way  of  reduction  with 
^  utbontie*.  Therefore,!  do  not  tliink  we  shall  sab  that  hope  of  Captain  Wilson's 
*«ii«i  However,  there  ia  oni*  point  in  which  wo  may  all  agree,  and  that  is  in 
'bakiii);  CoptAin  Wilson  for  haring  ^veu  ua  the  opportonitj  of  seeing  this  plan ; 
BiLif  nciIo  notsgrc^o  with  him  in  all  its  details,  wo  hara,nt  any  rate,  leanied  a  lesson 
'"I  it,  wtifh  msy  eome  day  bo  turned  to  ooKiunt.  Wo  ato  very  muoh  obliged  to 
^■viMding  na  hia  paper. 


€btnmQ  gating. 


■ 
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ON   DEFLE("riN0-All3I0UH-PLATED   SHIPS  FOR   COAST  ] 

DEFENCE. 

I^y  Mn.  J.  M.  Hyde. 

TiiEKi:  irf  no  Ruhjnct  of  ho  iniicli  importance,  and  so  necessary  to  the 
oxistoiui'  of  En/^land  as  a  first-class  nation,  as  that  of  its  Navy^  The 
insuhir  position  of  Enjj^land  g-ives  hor  a  security  that  can  only  be 
assail(sl  liy  a  naval  force,  and  hence  the  importance  of  her  possessing 
an  cllirii'iit  and  wrll-appointed  Navy. 

'•Naval  affairs"  often  form  a  snl)jtH*t  of  discussion.  Indeed  all  parties 
admit  tliat  England  should  be  in  iM>ssession  of  the  best  and  most 
p*>\v('rful  tlci'ts ;  her  marine,  h(T  wealth,  lier  intelligence,  and  the 
position  she  has  held,  demands  it,  and  however  much  it  might  be  the 
fashion  f«>r  somo  to  nnderrate  this  necessity,  sad  indeed  would  be  the 
day  when  this  particular  arm  of  the  United  Service  should  be  neg- 
k-otcd. 

ll  -bo  earl'  '  fights  of  England,  sailing  ships  alone  were  usod. 
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of  our  soldiers ;  Buch  cases  are  familiar  to  those  who  have  knowleckg 
of  actual  war,  There  is,  perhaps,  no  modern  case  of  such  grai 
importance,  and  affording  such  singular  proof  of  the  advantage  i 
deflection  as  the  case  of  the  recent  attempt  on  the  life  of  His  Koj 
Highness  the  Priuce  Alfred;  had  not  the  ball  of  the  assaBsin  bei 
most  providentially  6red  obliquely,  and  hentK  deflected,  the  life  of  £| 
Royal  Highness  must  have  beeu  sacrificed.  We  must  all,  therefoi 
.rejoice  that  by  the  defleclioa  of  the  shot,  we  were  certainly  save^ 
gieat  national  calamity. 

The  armour-plates  first  applied  to  ships  did  not,  I  believe.  cxc« 
3  or  4  lochea  in  thickness  j  these  have  been  gradually  increased  as  t 
guns  have  improved.  There  is,  however,  no  occasion  to  recapitulate  t 
numerous  eitperiments  that  Lave  been  made  both  iu  siiielda  and  gg 
up  to  the  present  time;  tliose  interested  in  tbe  question  must  1^ 
read  tliu  results  given  from  time  to  time  in  the  public  papt 
Niuiibcik'ss  have  been  these  experiments,  and  tho  results  of  the  conbl 
betwi^L'ii  the  guns  and  the  armour  show  the  deep  importancv^ 
the  ipifrfliou.  Between  the  4-uich  armour  of  a  few  years  since,  4 
1  may  eay  the  14-iiich  armour  of  the  present  day,  there  is  certati 
a  great  stride.  To  arrive  at  this  thickness,  endless  expcrimeuta  b| 
been  carried  on  for  mauy  years  pa^t  at  a  vast  expenditure,  aitd 
grand  result  may  be  said  to  be  centred  in  this  one  fact,  that  a  chS 
shell  from  a  60O-pouuder  gun  will  p<>netrate  a  10-inch  plate  aud  p 
through  it.  This  is  certmuly  a  fact  beyond  dispute,  as  is  shown. 
the  tiring  at  Shoeburyncss ;  and  even  a  15-inch  plate  lias  ba 
broken  up  by  such  projectiles.  Of  the  procticabihty  of  building  abj 
to  cany  even  thicker  armour  tbtui  of  lo  inches,  1  am  bound  to  adn 
but  as  to  ibeir  cost,  stability,  and  seaworthiness,  without  iuveeljg 
tion  I  dare  offer  no  opinion.  The  gradual  devebpment  of  any  systi 
that  presents  a  chance  of  success,  if  economical  in  construction,  s«6l 
more  desirable.  With  this  object  in  view  I  have,  since  the  j( 
1853,  made  numerous  experiments  and  designs  for  ai'mour-platod  sM 
on  the  principle  of  defiectiony  feeling  quite  sure  that  any  vertical  stn 
tm'e  that  can  be  carried  by  a  ship  of  reasonable  tonnage  will  be  pel 
trat*!d  by  modem  artillery ;  however  ingenious  that  structure  might: 

All  the  artillerists  of  tbe  prusent  day  are  agreed  upon  this  p« 
and  however  unpalatable  the  truth,  it  cannot  be  disputed  ;  thosdH 
saw  the  practice  against  the  15-inch  plates  recently  at  ShoeburyM 
must  have  seen  that  vertical  armour-plates,  even  of  that  ihickiN 
would  stand  but  small  chance  against  the  skill  of  the  VVoolwich  (?ea) 
men;  the  shot  buried  itself  11  inches  iu  the  material  of  the  pUtQ,4 
a  shell  so  striking,  exploded  and  blew  off  a  large  segment  woidll 
some  tons.  There  were  two  of  tbese  plates  fired  at,  one  of  them  ni| 
mered,  the  other  rolled,  and  both  produced  with  great  care  by  the  ■ 
celebraU;d  makers  of  the  day  ;  yet  botli  were  destroyed,  brokeOi 
intu  large  fragments.  Bad  these  huge  plates  been  hung  on  tlie  n 
of  a  ship  and  assailed  by  similar  guns,  the  residt  would  have  been. 
same — certain  and  positive  destruction  to  tbe  ship  receiving  t)i&  \ 
shot.  If  15-ini:h  armour  can  be  so  broken  up,  what  then  is  the  usn 
hanging  G-  or  7-iuch  plates  ou  a  ship's  side?     The  question  is  naliil^ 
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Wc  sometimes  hear  it  said  that  all  naval  powcrFi  are  alike  iu  this 
respect,  and  this  is  o£Fercd  as  some  consolation.     In  thone  modem 
days  of  keen  conipetitiou,  drcumstanctis  rapidly  change ;  what  is  now 
to-day  is  old  to-morrow,  and  the  race  must  still  ^o  on  until  the  time 
shall  arrive  when  all  men  will   bo  of  one  mind,  and  will  not  only 
agree  to  use  no  explosive   bullets,   but   to   use   no  bullets  at  all. 
Until   that  day  does    come,   however,    we  must  still    be  ])rej)ared 
md  BO  prepared,  as  to  be  able  to  meet  every  possible  contingency. 
What  then  can  be  devised  to    ^^keep  out 'these   direful   ^iiellst" 
Obvumsly,   deflecting   sides.      Vertical    structures    must   either    be 
made  so   thick,   and   of   such  rigid   material,   as    to  stop   by    main 
lone  a  projectile  moving  at  the  rate  of   1,.']00  feet  in  one  second 
of  time,  or  they  will  be  penetrable,  and  tlius  useless ;  wlu^reas  de- 
flecting sides,  if  at  an  angle  sufficiently  acute,  will  cause  a  projectile 
to  ricochet  from  its  surface,  and  expend  its  f(n'ce  iu  the  atniospiiere, 
or  in  tho  sea,  instead  of  in  penetration.     This  fact  is  certainly  v;ell 
bwwn,  and  has  ofteu  been  alluded  to  in  the   description  of  some 
■odem  ships.     For  iiLstauce,  1  have  noticed  that  lighter  armour-plates 
kre  been  used  in  places  where  shot  can  only  hit  at  an  angle,  as  under 
the  counter.      Again,  some  ships   are  es])ecially   designed   for  end- 
«daty,  that  a  small  section  only  may  be  presented  to  the  enemy,  and 
this  a  curved  or  angular  surface.     Deflecting-sided-ships  niuy  be  said 
tobeeiMZ-on  all  round;  and,  in  a  general  action,  would  offer  no  point 
far  special  attack,  and  therefore  possess  an  innnense  advantage  over 
the  ordinarjT  end-on  ship,  which  is  open  to  be  })enet rated  at  the  stem 
ad  on  tike  broadside  hi  a  general  action. 

I  have  heard  some  gentlemen  argue  the  ppreat  importance  of  the 
am  as  a  means  of  gifence,  and  doubtless  a  ship  of  3,000  or  4.000  tons, 
Mmmiug  at  the  rate  of  12  or  13  knots  is  capable  of  doing  great  damage 
in  the  event  of  a  fair  hit  My  denecting-sideii-ship,  I  have  no 
hesitation  iu  saying,  is  proof  against  this  very  modern  naval  operation 
of  ramming.  The  horizontal  rib,  cxlendinir  all  round  the  hulK  tpiitc 
prevents  any  injury  from  ramming.  This  projecting  rib  of  solid  metal 
M"  deep,  is  a  safeguard  no  other  ship  possesses,  an  arrange  iiKMit  in 
the  design  of  a  deflccting-sided-ship  of  tho  greatest  value.  Armour- 
dads,  ramming  at  each  other,  are  not  unlike  animals  buttiiig  at  one 
iBother  when  engaged  in  deadly  strife.  This  is  certainly  not  a  very 
dignified  operation,  the  one  being  a  tight  of  ])hysi(al,  tht;  ( it  her  of 
Becbanical  force,  a  mere  pugilistic  encounter,  in  which  sciena^  I'ornis 
a  very  secondary  part;  but  so  long  as  ships  are  made  to  ram,  cer- 
tainly* others  should  be  constructed  to  resist  that  operation. 

Model  No.  1,  represents  an  annour-plated  double-dellecling  ship, 
dewgntd  for  coast  defence.  The  extrenie  lenj;lh  of  this  vessel 
k  255  feet,  extreme  breadth  GO  feet,  breadth  at  water-lin«*  iiO  fin^t, 
dtpth  of  hold  lo  feet,  height  between  decks  7  feit  li  inches. 

I  need  mt  say  these  particulars  may  be  varied  to  suit  cir<!um- 
itanopis  thus  the  beam  and  depth  may  be  increased  to  admit  of 
arger  stowage  of  coals,  and  would  be  a  simple  matter  of  ealcula- 

Oil. 

The  profile  drawing  (Plat-e  vii.,  fig.  2),  will  show  the  intenial  ar- 
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ranpfomentB  of  such  a  ship,  among  which  I  particularly  wish  to  notice 
the  large  (ieck  accommodation  for  the  crew,  entirely  above  the  water- 
line,  so  that  there  would  be  no  occasion  to  pump  in  the  vital  air  to 
the  crew,  aa  thev  do  in  c^al  mines. 

The  drawing  fig,  3  is  a  midship  section  of  this  ship.  One  of  the 
p(^cuHarities  of  my  system  is  the  exiemal  application  of  timber  to 
protect  the  armour.  This  I  have  found  by  experiment  to  be  the  true 
and  {)ro]^)er  f)lace  for  a  timber  lining,  and  it  forms  an  important 
feature  in  my  plan.  The  external  timber  cushions  a  projectile, 
and  in  thin  case  alters  its  line  of  flight  before  it  reaches  the  metal 
plates.  The  shot  in  passing  through  this  timber  carries  a  portion 
of  the  compressed  fibre  of  the  wood  before  it,  and  thus  distributes 
the  force  of  the  shot  over  a  larger  base  than  the  apex  of  the  projectile, 
upon  which  the  whole  force  of  the  work  to  be  done  is  concentrated. 
Although  this  is  self-evident,  yet  mere  assertion  in  this  practical 
age  can  make  but  small  jjrogress  imless  supported  by  actual  experi- 
nieiit.  I  have  therefore  made  a  series  of  experiments  to  illustrate  the 
principle  of  deflection^  the  results  of  which  are  here,  and,  with  your 
f)errnission,  I  will  hereafter  explain  them.  Hitherto  artillery  and  target 
experiment rt  have  l)een  carried  on  at  very  great  cost,  in  consequence  of 
using  the  actual  full-sized  guns,  targets,  and  ammunition.  Now,  as 
that  would  U^  entirely  out  of  the  question  in  the  case  of  a  private 
individual,  and  as  the  difficulty  of  using  for  experiments,  material  be- 
longing to  the  State  is  equally  out  of  the  question,  it  occurred  to  me 
that  a  fair  result  might  be  obtained  by  reducing  all  the  elements  in 
an  exporinient  to  a  scale.  These  so  reduced,  would  then  be  within 
the  power  of  any  <»ne.  Instead,  therefore,  of  firing  at  full-sized 
targets,  with  a  full-sized  gim,  I  reduced  the  entire  system  to  a  scale 
of  1  inch  to  the  foot;  and,  although  it  may  appear  remarkable,  I  have 
obtained  similar  results  to  those  arrived  at  with  the  large  guns  and 
targets,  as  I  hope  shortly  to  explain. 

Hut  to  H'turn  to  my  ship.  The  midship  section,  fig.  3,  shows  the 
usual  construction  of  war  ships  as  n>gards  the  bottom;  this  is  cellular, 
having  an  outer  and  mner  skin,  with  various  water-tight  compart- 
ments, tin*  sides  however  are  sponsoned  out  as  shown,  to  a  point 
some  '^  or  1  feet  above  the  load  line;  from  this  point  the  top  sides 
fall  in-l)oard,  at  an  angle  of  about  20°,  the  two  angles  combined  not 
exceeding  •!."»**.  The  m«.Hle  of  securing  the  annour  plates  to  the  inner 
skin  is  by  bolts  in  the  usual  way,  but  the  armour  plates  are  riveted 
togrther  at  the  apex  of  the  angle  where  they  are  ilanged  for  that 
pui'iose;  these  llanges  are  18  inches  deep,  and  when  thus  fitted 
t'>getlier,  form  a  mass  of  metal,  so  arranged  as  to  be  not  only  difficult 
to  hit,  but  when  hit,  the  metal  to  be  disturlRHl  is  so  large  in  quantity 
as  to  Im'  ei|ual  to  withstand  even  a  (»00-|>ounder.  Upon  the  outer 
surt'are  vi  this  armour,  1  place  a  timlHT  facing,  as  is  shown  in  the 
drawing;  this  tiniU»r,  if  1  foot  in  thickness,  will  offer  for  penetration 
in  tho  hori/.outal  line  a  thickness  of  30  inches,  assuming  the  projectile 
would  lunsue  a  straight  course.  That,  however,  is  really  not  so^  an 
tho  timber  when  placed  at  the  angle  adopted,  causes  the  shot  to 
riov>ehet  soniewliat  bi'fore  it  comes  to  the  metal;  it  thus  receiTes  a 
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carved  motion,  and  is  therefore  the  easier  deflected  when  contact  is 
Bftde  with  the  metal. 

These  auglea  are  continuous  all  round  the  ship,  and  if  the  beam  and 
fength  were  the  same,  such  a  craft  would  be  of  course  circular — 
hardly  a  ship-shape  form  of  coustniction — but  equally  shot  proof,  if 
made  oval  as  in  the  shape  suggtdsted  by  this  design,  or  circular,  as 
taggested  by  Mr.  Elder,  in  a  paper  recent!}^  read  by  him  at  this  Insti- 
totioo.*  As  a  practical  proof  of  the  advantage  of  an  external  facing, 
I  selected  two  |-plates,  one  a  naked  plate,  and  the  other  faced  witli 
l-mch  timber  representing  12-inch  in  the  full  size.  The  naked  plate 
^  wag  the  first  fired  at,  and  the  result,  as  you  see,  was  perfect  {xmetration. 
In  this  experiment  the  same  shot,  charge,  and  range,  were  used  as  in 
all  other  experiments.  In  the  second  experiment  on  the  plate  faced 
with  l-inch  timber,  with  the  same  weight  of  shot,  charge,  and  same 
range,  the  result  was  very  different  indeed ;  the  timber  of  course  was 
penetXBted,  but  not  the  plate.  Now  this  is  easily  accounted  for  with 
nmnd-ended  shot,  the  fibre  of  the  timber  is  compressed  under  the 
blow,  is  in  fact  condensed,  and  must  be  almost  of  equal  density  with 
the  metal  itself,  the  powder  force  is  therefore  distributed  over  a  base 
aqnal  to  the  area  of  the  shot,  and  hence  the  resistxiuce  of  the  plate 
ao  protected.  With  a  pointed  shot,  however,  the  result  is  different, 
deeper  injurj'.  but  not  actual  penetration.  These  oxp<;riment8  clearly 
diow  the  importance  of  placing  a  timber  facing  on  the  outside  of  annoiu* 
fhtes  as  well  as  on  the  inside. 

The  gun  I  used  in  these  experiments  represented  a   GOO-jx)under 

OB  a  scale  of  1  inch  to  the  foot.     The  (JOO-pounder  gim  is  known  as 

a  IS-inchgnn  weigh  nig  some  23  tons ;  the  bore  is  12  inches  in  diameter. 

ledncing  this  to  a  scale  of  1  inch  to  the  foot  would  make  the  bore 

cnctly  1  inch  in  diameter.    Tho  shot  of  the  full-size  gun  is  IS  inches 

long,  this  reduced  to  1-inch  scale,  would,  of  course,  be  1-J^  inches,  und 

tke  full  charge  of  |x>wder  represented  by  a  cartridge  of  about  the  same 

lng;th.   Xow  the  experiments  at  Shoeburyness  have  shown  that  a  shot 

from  the  600-pnunder  gun  has  penetrated  a  10-incli  plate.   I  have  seen 

the  holes   in   a  10-inch    plate,  and  then;  is  no  doubt  of   it,  and   in 

Baking  my  experiments,  I  have  taken  the  ])ropoi1ion  of  I  inch  to  the 

foot  all  through.     In  my  targets,  a  O-iiirh  targi«t  is  represented  b}' 

l-inch  plate;  a  9-inch  target  by  ^  i»lat<*;  a  12-inch  by  1  inch;  the 

lange  t€X>  reduced  from  70  yards  was  .mmie  17  feot — thus  the  gun, 

the  shot,  the  powder,  the  target,  and  thr  range  were  all  reduced  to 

the  sajoe  scale,  and  the  result  was   the  sanK>,  viz.,   tiiat  my  target 

representing  the  10-inch  plate  was  peiu^tratod  as  tlir  10-inch   ])late 

wis  with  the  big  guns.      The  expenmeiit   is   (»f    eciual   value,    hut 

was  of  infinitely  less  cost,  and  1  may  be  pardoned  for  heckling  the 

oankm,  but  I  believe  that  very  great  and  important  resuHs  niay  be 

obtained  by  carefully  making  such  experiments  upon  a  reduced  scale, 

and  thus  Aave  a  vast  sum  to  the  State.    In  the  om^  (*ase  the  result  of 

penetrating^  a  lO-inch  ])late  was  obtain<>d  by  the  expenditure  of  many 

thooMods  of  pounds,  in  the  other  of  a  Uiw  shillings  only. 

•  Tide  Journal,  toI.  xii,  page  529. — Ed. 
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Having  thuB  found  that  a  10-incli  plate  can  be  easily  penetrated, 
we  may  fairly  argue  that  even  tliioker  plates  would  be  in  the  oaiiM 
condition  with  bigger  guns ;  indeed  the  gentlemen  at  the  head  of  the 
Artillery  Department,  ail  Bay  that  they  oan  penetrate  any  plate  tltat  can 
be  prodnced.  Where  then  is  to  be  the  limit,  what  the  cost  of  ships  equal 
to  such  elements  !  what  the  risk  and  cost  of  navigating  them,  if  com- 
pelled by  modem  artillery  to  carry  euch  armour?  Is  there  uo  other 
syetem  of  constructiont  Yes,  bj  deflecting  the  hostile  shot,  since  it 
cannot  be  kept  out.  Let  your  ships  be  made  in  the  form  of  these  models, 
and  the  result  will  he  invulnei'ability  ;  ships  shot-proof  all  round  from 
Btem  to  stern ;  no  weak  points  at  the  ends,  as  well  fciown  to  any  possible  ^ 
enemy  bb  to  ourselves ;  ships  proof  against  tiiat  very  modern  evolu- 
tion of  ramming ;  ships  with  ao  uninterrupted  deck  aliuve  the  water 
line,  thus  rendering  it  unnecessary  to  support  the  crow  with  air  by 
artificial  blowing  machines ;  ships  easy  in  a  sea-way  from  the  buoy- 
ancy given  them  by  the  sponsoned  sides.  Now,  iu  proof  of  the  advan- 
tage of  the  deflecting- side,  1  have  constructed  a  target  to  illustrate 
the  effect  on  a  ship.  This  target  ia  made  of  homogeneous  metal, 
tempered  by  a  peculiar  process,  it  is  riveted  together  just  as  the 
aides  of  an  actual  ship  would  be,  and  lias  been  faced  on  the  outside 
with  timber  to  act  as  a  cushion  to  the  shot  before  it  reaches  the 
armour  plate. 

This  target,  reproeentuig  the  side  of  a  ship,  has  been  fired  at  v/'tU 
the  same  shot  and  charge  as  were  used  iu  the  other  experiments,  a 
fdrly  represents  the  efEect  of  a  eoO-pouiider  on  such  a  8hi[t,  and  t 
result,  as  you  see,  is  partial  destruction  of  the  timber,  but  i 
to  the  metal  beneath.     This  experiment  gives  a  result  I  am  i 
justified  in  claiming  for  a  similar  experiment  if  made  against  the  a 
ehip'e  side,  and   clearly  proves   the  vast   and  immeasurable  adn 
tagc  of  this  system  of  construction  over  any  other  yet  suggested. 

It  bas  been  urged  by  some  gentlemen  who  have  seen  these  modda^H 
that  deflecting- sided  ships  fitt^  with  turrets,  would  be  the  most  perfec^^ 
and  apparently  the  most  efficient  ships  that  could  be  pro^Inced.     T^^ 
make  a  model  turret  and  fire  at  it  with  even  a  model  gun  would  nccnpw— 
considerable  time  and  add  miicli  to  the  cost  of  my  experiments  :  bat 
would  most  certainly  be  alike  satisfactory  to  the  advocates  of  t^ 
turret-system  to  have  it  tested  by  the  largest  of  our  guns,  and  also 
the  tax-paying  public  to  be  assured,  that  the  sums  to  be  «x})end^l_ 
in  the  rflnstructioii  of  turret-ships  would  be  so  espeuded  with  so^n^^mi 
chance  of  success  in  actual  war.    Of  the  wisdom  of  leaving  so  gravis — g 
question  in  doubt,  I  offer  no  opinion  ;  1  may.  however,  express  a  hc^mt^ 
that  abler  men  will  be  led  tu  urge  its  deep  importance  upon  the  atf—     et, 
tion  of  those  who  have  the  power  to  order  a  full  and  careful  inve^wf/. 
gation  into  the  entire  system.     I  may  add  the  singular  fact  thr^  t  / 
have  never  yet  been  able  to  find  a  thoroughly  practical  roeclia-^TUt; 
when  called  upon  to  give  his  real  non-official  opinion,  that  is,  the  ^rur 
and  candid  expression  of  his  judgment  and  experience,  npon  the  tarrcr 
'lohafi  ■        ■  ' '  '       "    "■      '      ' 


machinery,  but  who  has  invariably  expressed 
y  of  withstanding  the  rough  usage  of  w; 
big  guns.      1  pray  that  so  direful  a  calamity  may 


capability  of  withstanding  the  rough  usage  of  war  when  assailei/fiy 
■■  ■  .......  .    p        totWaJ 
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oo^nt^^•  as  the  failure  of  the  system  so  generally  adopted,  when  too 
late  to  alter  it. 

I  have  extracted  from  a  work  recently  publislied  by  "Von  Scheliha" 
on  '•  Coast  Defence,"  a  list  of  the  aimour-plated  turret-ships  of  the 
United  States  engaged  in  the  attack  upon  Charleston  in  186;;»,  and  the 
effect  the  Confederate  guns  had  upon  their  turrets.  From  the  oITicial 
report  it  appears  that  there  were  9  of  these  ships  engagwl  in  the 
•ction ;  of  these,  1  was  sunk,  3  withdrew  out  of  action,  and  the  re- 
maiiuDg  5  had  their  turrets  all  injured  and  jammed. 


Uwittd   States  Armour^lated   Turret-ships   engaged  in   the    ^ittack  on 

Charleston,  1863. 

*Weeshawken,"  turret  injured,  wont  out  of  action. 

**  Passaic,"  turret  jammed, 

'^MoDtaoc,"  withdrew  out  of  action. 

''PatapsoQ,"  turret  jammed, 

^'New  Iron  Sides,"  Admiral's  ship. 

'^Catskill,"  withdrew  out  of  action. 

'^Nantucket,"  turret  jammed. 

**'  Xahant,"  turret  jammed, 

"Keokuk,"  sunk. 

Ihene  reports  all  appear  under  oflicial  authority,  and  are  detailed 
nports  of  the  individual  Officer  in  command  of  each  ship,  and  are 
onbodied  in  the  report  of  the  Commander-in-Chi(*f  to  the  Secrotaiy  of 
Slate,  aud  are  most  authentic  records  of  a  very  inipr)rtant  acti«>n,  and 
flHtainly  ought  not  to  l>e  lost  sight  of.  If  all  f  itnre  war-ships  were 
only  armed  with  GS-pounders  there  would  perhaps  Ik*  little  diflicnlty 
with  the  turret  system,  but  when  300.  (lOo.  and  even  l,000-poun(ierri 
will  be  the  most  probable  guns  of  the  future,  thcMi  it  would  certainly 
be  only  fair  to  test  a  turret  with  a  few  GOO-pnunder  shots  bcf«>re  com- 
■itting  the  Navy  of  England  to  such  an  untrii'd  systou). 

Ships  of  my  construction  would  answer  the  pui-posf  nf  forts  moored 
IB  particular  hart)ours,  and  at  the  sanu»  time  would  admit  oi  their 
going  to  sea. 

The  application  of  J^fossrs.  Dud^^-eon's  system  of  twin  screws  with 
■dependent  e^gine^<(,  which  is  now  so  universally  copied  by  buil(loi*s  of 
war-ships,  gives  such  craft  an  opportunity  of  mancpuvrino:  to  th(»  best 
advantage.  It  might  be  objorted  that  so  much  armour,  an«l  such 
heavy  guns  at  the  ends  of  a  hliip.  will  be  a  disadvantage,  if  such  craft 
had  to  fight  at  sea. 

To  obviate  this  the  ends  nuiy  be  cut  down,  as  in  the  model.  No.  2, 

the   guns   placed   in   a  detlectin^r  casemate   amidships;    in   this 

the  position  of  the  gims  will  dei»«'nd  upr>n  the  siz<'  of  the  ship 


and  their  weight.  Such  a  form  secMns  vtM-y  likely  to  represent  the 
fstse  Kne-of-battle  ship:  delleetin^-casemate,  and  sloping-sides  cer- 
tnaiy  offer  the  best  chance  of  ke4*ping  out  modern  projectiles. 
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Longitudinal   (^    Section. 


DEFLECTIXa  ABMOUIl-FLi.TED  ShIP   WITH   CeNTBAL  CaSEMATB. 

(Scale  n^^  of  on  inch  to  a  foot.) 

There  is  another  point  to  which  I  wiali  to  direct  the  attention  of 
the  members,  and  that  is  the  oft-repexiled  idea  of  conversion.  Thin 
has  been  the  subject  of  much  debate,  and  is  certainly  well  worth 
attention,  on  the  score  of  economy.  There  arc  many  very  splendid 
hulls  yet  remaining'  from  the  tieets  of  former  days  ;  the  best  of  them 
may  be  made  to  do  efficient  duty  as  deflect ing-sided  sliips. 

1  have  shown  a  design  for  conversion  in  the  drawing  before  you. 
This  is  the  mid-ship  section  of  a  line-of-battle  siiip,  and  upon  it  I  have 
plaoeil  a  section  of  a  dellecting-side.  AMiat  I  would  propose,  Ls  to 
cut  down  all  the  upj)er  decks  and  sides  as  low  as  the  lower  deck,  and 
upon  the  remaining  bottom,  build  an  independent  system  of  angular 
sides,  so  arranged  and  so  fitted  that  when  the  bottom  hud  become  by 
age  unlit  to  give  safe  support  to  the  iron  structure  above,  a  new 
irt)n  bottom  of  the  usual  form  may  be  added.  Thus  you  will  utilize 
the  pres(;nt  ships  without  di'stroying  the  added  structure  for  recon- 
version again.  This,  I  think,  is  a  very  simple  and  cheap  conversion, 
an<l  may  certainly  be  tried  at  comparatively  little  cost.  In  submitting 
this  idea  for  the  conversion  of  some  of  tlie  finest  of  our  wooden  ships, 
there  are  two  important  essentials;  the  first  is  the  preservation  of  the 
present  llxed  machineiy,  which  need  not  be  moved  out  of  the  ship,  and 
tlu»  second,  that  the  added  structure  would  be  available  for  a  new 
linll,  when  the  timber  had  become  too  old  to  be  longer  trusted. 
The  details  of  such  a  system  of  i!onversion  are  not  shown  in  this 
xirawing,  details  being  a  matter  of  professional  arrangement.  Such  a 
system  is,  of  course,  like  all  other  systems,  o|)en  to  (Titicism,  and  hence 
1  have  viMitnred  to  introduce  it,  that  in  the  discussion,  which  usually 
follows  a  pa[)er  read  at  this  Institution,  some  notice  may  possibly  be 
taken  of  it. 

To  those  who  contemplate  building  armour-j)latcd  ships,  it  would 
a])pear  desirable  to  consider  the  question,  whether  vertical  sides,  oven 
when  plated  with  the  thicki^st  armour,  will  keep  out  the  most  modem 
[projectiles.  The  ex|X4iments  at  SluK^buryness  answer  that  question 
indisj)ntal)ly.  Will  naval  powers,  on  the  other  hand,  agree  to  use 
small  guns?  this  would  be  a  desirable  arrangement,  but  we  must  con- 
sider it  impracticable. 

J  may  then,  as  an  advocate?  of  the  deliecting-sided  system,  most 
<'arncstly  mg(^  even  <m  the  score  of  humanity,  that  it  slumld  be  tested 
in  an  efliciiMit  manner.  It  can  hardly  be  expected  that  an  ordinary 
individual  should,  at  his  own  cost,  <?nter  upon  the  construction  of  a 
full-size  target.  It  must  be  aekjiowledp^  that  in  the  production  of 
S)Ueh  models  and  ex|)eriments  as  are  here  shown,  a  considerable  sum 
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hu  been  already  expended ;  and  although  tliey  show  what  the  result 
voald  be  in  the  actual  ship,  yet  a  tarp:et  made  on  the  principle  of  this 
model  of  a  deflecting-sided  ship,  would  at  once  demonstrate  its  ad- 
nntages.     There  is  certainly  no  naval  power  in  the  same  financial 
position  as  England.     To  such,  a  shot- proof  ship  of  moderate  cost 
would  be  an  essential  of  the  greatest  moment ;  and  to  such  I  would 
Mj  before  expending  large  sums  in  ships  of  doubtful  vulnerability, 
eouider  fairly  whether  double  deflection  is  not  the  true  fonn  of  con- 
itniction    for   economy,   seaworthiness,  invulnerability,   diflSculty   of 
capture  by  boarding,  and  last,  though  not  least,  comfort  for  the  crew. 
It  is  very  well  known  that  naval  powers  generally  are  not  only 
feeking  every  kind  of  informatiovi  upon  the  subject  of  ships  and  guns, 
bot  are  actually  preparing  themselves  with  both  as  rapidly  as  circuni- 
itiiioes  will   admit.     Take,  for  instance,  the  fact  of  the  Americans 
poneasing  a  host  of  15-  and  20-inch  smooth-bores.     The  fact  also  of 
the  Prussians  being  engaged  in  the  manufacture  of  the  largest  guns 
our  ShoeburynesR  experiments  have   taught  them  the  necessity  of. 
Tbesc  and  similar  circumstances  show  how  important  it  is  that  any 
ponible  contrivance,  having  a  chance  of  success,  should  be  investi- 
gated, that  England  may  not  be  compelled  to  concentrate  her  energy 
at  an  enoimous  sacrifice  when  a  naval  panic  ])laces  her  at  a  disadvan- 
tage.   The  public,  if  we  may  judge  from  the  interest  taken  in  this 
question  by  tiie  paper,  quite  understand  its  imiK)rtance. 

I  lememberto  have  read  in  the  Times  of  December  8,  1860,  the  fol- 

kmiajg  remark: — "We  learn  from  experiments  now  reported,  that  a 

hrve  percentage  of  shots  would  \>c  rendered  practically  harmless  bj'- 

men  an  inclination  of  a  ship's  side  towards  the  muzzle  of  a  hostile 

gao."*    Now  this  is  what  I  have  endeavoured  to  urge  for  the  f)ast  1(1 

yeiTB,  and  I  hope,  in  the  course  of  a  few  more,  to  see  such  a  system 

adopted.     Every  daj^'s  ex|ierience  confirms  its  importance,  and  those 

who  are  conversant  with  these  subjects,  cannot  fail  to  acknowledg<*  its 

incticability  and  usefulness,  for,  however  nmeh  we  ma^'  rely  on  tlu; 

pluck  and  daring  of  the  British  Officer — (pialities  we  know  they  possess 

III  the  highest  possible  degre(* — there  is  another  element  we  miLst  not 

forget,  that  of  the  British  seaman,  once  a  nmnerous  race,  that  seem, 

fran  BOino  unexplained  cause,  to  l)e  passing  away,  and  hence  the 

necessity  of  giving  those  we  have,  a  fair  cliunce  when  called  upon  to 

fight  the  enemy.     This  too,  is  an  argument  in  favour  of  a  ship  that 

eu  BDOoessfully  keep  out  the  hostile  shot.     Skilled  seamen  and  gun- 

BCffs  take  some  years  to  produce,  and  when  educated  for  such  duties 

at  great  cost  and  care,  are  certainly  more  likely  to  l>e  of  service  to  the 

SCtttein  a  shot-proof  ship  than  in  a  ship  vulnerable  at  all  points. 

The  great  and  rapid  changes  which  have  taken  place,  and  which 
wiD,  doubtless,  continue  to  take  places  in  the  design  and  construction 
ef  ships  suitable  for  the  puquises  of  war.  oiTer  to  a  wise  statesman  a 
aobjeaof  deep  investigation.  Naval  tactics,  like  military  evolutions, 
wfaoi skilfully  performed,  art*  said  to  give  imiMutant  advantages;  but 
these  can  hardly  be  accom[>lishe(l  without  such  material  in  the  sha{>i* 
of  ships  and  ^uns  as  shall  ensure  success.  England  has  the  means  to 
flbtaiOi  and  the  desire   to  possess — her  statesmen  all  acknowledge 
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that  im  circumstances  shonld  prevent  the  possession  of — the   mof^ 

i>l«ii  nrw  11  jiia*  V  M  111 
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ii|)()ii  llsose  j^ontlonieu  under  whose  care  and  judgment  they  have  l.»eon 
(lrsii:;iuMl,  juid  wh()se  experience  liad  p^iven  such  great  perfectkm,  yet 
their  vertical  sides  have  an  acknowledged  vidnerabiHty.  Let  us  hojx* 
then  th.it  some  i)lan  will  br*  snirgested  to  keep  out  those  fearfid  shells, 
and,  in  the  nhsonce  of  any  betttT,  I  have  been  permitted  by  the  Council 
nf  this  most  usefid  and  valuable  Institution  to  introduce  to  your  notice 
these  models  and  drawing*.  They  explain  a  system  I  have  worked 
at  for  the  ])i\M  IG  years,  and  I  claim  to  add  that  the  result  of  exi^^ri- 
mont  in  eveiy  variety  of  form,  sliows  tiiat  a  glacis  all  round  a  ship 
(^xtenijilly  covered  with  timber,  will  cause  projectiles  to  ricochet,  and 
that  such  is  the  system  tliat  offers  the  best  chance  of  success  against 
the  guns  of  tlie  i)resent  day. 

Drscription  of  Targets, 

Targt'ts  1  and  2. are  representatives  of  G-iuch  targets;  that  is,  they 
are  plates  .V  inch  in  thickness,  No.  1  being  of  iron  and  No.  2  of  homo- 
geneous metal  tem])ered.  They  weiv  fired  at  Avith  the  same  shot  and 
cliari^e,  Nd.  1  being  penetrated  and  No.  2  only  bulged,  thus  proving 
th(»  great  advantage  (»f  homogeneous  metal. 

Targets  No.  o  and  4.  are  representatives  of  10-inch  target*.  No.  8 
iK'inga  naked  i»late  and  Xj.  4  prot'.^cted  with  timber  e(jualling  12  inches. 
The  first  sln)t  at  \o.  3  wat}  of  cast-iron,  similar  to  that  marked  1  on 
ihe  board.  an<l  the  remains  of  Hut  shot  fired  are  placed  with  it.  No.  2 
sli(»t  of  this  series  was  of  wrought-iron.  the  shot  fired  is  also  placed 
(►n  tile  Moard :  the  impression  on  the  target  with  both  the  catft-  and 
wron;.'h( -iron  shot  is  small.  No.  o  shut  was  of  tempered  steel,  this 
pen<trate(l  the  target  ;  the  sliot  is  also  on  the  board.  No.  4  ai;d  5 
wer(^  tip'd  at  an  angli*  tif  10'  and  did  not  ]»enetrate.  No.  4  taiget, 
lined  with  woo«l,  was  not  penetrated,  and  the  shot  is  still  in  the  metal, 
thus  ]»roving  that  tlu'  woi>d  is  an  advantage  even  in  a  vertical 
posit  i<  HI. 

\«..  (J  target  reiuvsents  the  angular  sides  of  a  ship;  one  side  of  this 
target  is  faci'd  with  wood,  the  other  is  naked.  Upon  exannnation,  it 
will  be  ^e.'n  that  the  wood  has  entirely  prc^vent^d  the  shot  from  even 
toueliing  the  metal.  The  naked  half  of  this  section  was  also  iired  at, 
and  the  result  was  a  small  indentation  <inly;  there  can  l^  no  doubt, 
thenfore,  that  a  similar  resuU  would  be  found  hi  firing  at  au  actual 
.shi|>  with  a  full-size  gun. 

No.  .')  target  is  a  representative  12-inch  target.  The  first  shot 
only  got  Ijalf  way  through,  but,  with  an  extra  half  charge  of  powder, 
IIm'  seetHid  shot,  as  Yn\\  see,  very  nearly  penetrated.  Both  these 
slioty  were  uninjured. 

Mr.  llvpi' :  If  von  will  jii'rniit  hk*  I  will  now  farllicr  oxpluin  this  tnrgot  (No.  6) 
rr]>r.'H'n1iii^  tlio  siilo  I'f  inv  >\i\\^.  jis  O.w  oxporiuuiit  w:^s  a  most  rcmnrknble  one. 
In  firincj  at  tliis  tiirjjct,  tin*  wo<nl  ui'tuiillv  made  tho  shot  rit'ochet.      Tlixs  is  the 
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piece  of  vood  plAced  upon  tlie  tar^  in  an  earlj  experiment.  If  you  examino  it, 
you  will  find  that  the  shot  has  simply  fp-ooTed  out  tho  wood,  and  t)io  fibre  is  torn  up, 
bat  it  fiuled  to  penetrate  the  irood,  it  did  not  (ouch  the  iron.  TliAt  result  wa8  so 
Mtounding  and  marvellous,  as  showing  that  mere  Tulgnr  wood  would  keep  a  sliot 
out  of  a  ship,  that  I  repeated  the  experiment  on  two  or  three  02ca9ion8y  and  found 
the  Mine  lesolta.  You  will  notice  that  there  were  two  sliots  Gred  hero,  and  thev 
finled,  both  of  them,  to  penetrate  tho  wood, — they  ricocheted  from  the  surface  and 
pMied  amy. 

It  might  be  asked :  what  would  be  the  efiert  of  a  plunjs^ng  shot  ?  This  (pointing  to 
a  tarart-)  is  the  effect  of  a  plunging  shot.  A  bhot  was  fired  so  as  to  show  the  effect,  but 
it  fiulsd  to  get  through  tho  iron.     It  went  tlirough  the  wood,  but  not  tlirough  tlio 


lUa  diagnm  thowa  tho  thiekncss  of  the  wood,  a  foot  in  thickness,  as  would  bo 
'  in  my  oomtniotion.  A  shot  penetrating,  assuming  it  went  in  n  ptraiglit  line, 
vMikl  have  to  go  through  2  feet  6|  inches.  Probably  it  would  ricochet,  as  in  this 
tmt,  pasa  off  and  go  away  without  reaching  the  plate  at  all.  This  diagram  n^presents 
Ihe  faU-naed  plate  of  3  inches,  The  midship  section  shows  more  clearly  how  the 
■■our^plstea  would  be  secured,  and  the  wooden  f:u'ing  on  the  outside. 

Ibe  Chaisman  :  If  any  gentlemen  would  like  to  nmke  any  remarks  or  ask  any 
questions,  Hr.  Uydc  will  no  doubt  answer  them  satisfactorily. 

The  points  on  which  I  should  like  to  be  enlightened  arc,  firstly,  wlmt  power  of 
tnbung  right  and  left  will  there  be  in  tliis  gun  with  that  surface  to  point  through? 
Ida  not  quite  see  that  tliere  is  the  same  power  of  training  right  and  left  here  as  you 
mild  have  in  a  vertical  side. 

Again  it  seems  to  me  that  such  a  ship  as  the  one  represented  would  be  more 
mtltd  for  ooast  defence,  than  for  sea-going  pur^xtses,  inasmuch,  as  I  think  in  tho 
fat  place  ahe  would  roll  more,  and  her  upper  deck  would  pn)bably  be  swept  con- 
IJBBaUy.  These  are  two  of  the  points  I  sliould  like  to  lieor  more  about.  Do  I 
mdcniand  alto  that  no  shot  ever  penetrated  the  iron  throufrU  the  wood  ?  As  for 
■ilanee  there:  (pointing)  wliat  became  of  thost^  shot?  Did  tlicy  lodge  in  the 
wood,  or  go  on  away,  or  did  they  remain  ?    I  see  one  has  remained. 

Mr.  Htdb  :  This  shot  must  have  fallen  out ;  it  could  not  be  found. 

Hie  Chaibvax  :  I  conceive  that  the  ricochet  of  tlic  shot  would  be  very  mainly 
detcnnined  in  this  case  by  the  fibrt*  of  the  wood  heins;  in  that  particuhn*  line,  hut 
opposing  the  fibre  to  be  the  other  wny,  I  do  not  suppose  there  would  1)e  any 
leeesdty  for  placing  the  wooden /mv/f/y  with  the  fibre  t  hut  way;  but  i^uiiiKXiing  it 
vne,  I  pteeume  the  shot  would  have  a  better  chance  of  ^HMietration  than  it  would 
widi  the  fibre  placed  in  the  wny  in  which  we  8ee  it. 

Cmtain  Beaxtsh,  R.N. :  Mr.  Hyde  has  pointed  out  a  piece  of  wood  through 
vbicna  ahot  did  not  go,  was  that  shot  fired  vertically  at  that  piece  of  wood,  and 
bid  it  annoor  plating  behind  ? 

Mr.  Htdb:  The  piece  of  w<H)d  was  placed  in  the  j)Of»ition  you  sec  ii  on  the  model. 

Captain  Bsaxish  :  'May  I  ask  wlmt  is  its  tliickui'ss  in  pn^] portion  to  the  iron  ? 

Mr.  UtdB:  Three  inches  of  inm  and  twelve  iurhc<«  of  wood. 

Ckptain  BsAVisn:  Another  thing  thatstrui.'k  nu^nhnut  tlie  construction  ofves-els 
en  ibe  principle  before  usis  tliis,  tliat  at  sea  they  would  W  very  likdy  to  he  si'verely 
■Ini^  in  the  rise  and  fall  «)f  heavy  seas,  in  consciiueuce  of  the  shajx'  ol"  the  vessel 
knag  so  very  much  over-hanging.  As  far  as  my  experience  giK^s,  vessel-*  \\  ith  large 
monsona  offer  very  great  resistance  to  the  sea.  iiiid  it  n]>ix^ars  to  me  that  tliis  ves-tel, 
though  it  certainly  would  offer  innnense  ttdvanta<:c«*  in  the  way  of  dellcetiui;  shot, 
iAf*  the  disadvantages  all  rcumd  that  a  vessel  with  an  ovrr-iiangim;  stem  otiers 
Miy  at  the  atem,  or  which  one  with  an  ove.-hamrin^  how  offers  only  at  the  how.  I 
da  not  know  whether  Mr.  Hyde  has  l»ad  any  op}»ortunitics  of  testinc:  it,  he  cannot 
hate  done  it  with  mere  models,  hut  it  strikes  me  tlial  with  that  i^>ns1  ruction  tlicro 
voald  be  a  very  great  strain  u|vm  the  vcsmI  from  ovcr-ii:ni«j:inir  weights,  such  a 
■taain  as  cornea* to  a  vessel  which  has  an  ovcr-lian«i:iug  .stem  or  bow,  moiv  parti- 
•■My  when  the  cuns  are  run  out. 

HmCkaoUIAV  :  I  was  going  to  rientiou  that  at  sen,  be  the  ship  what  f-he  may, 
with  the  wind  on  one  side,  she  would  always  heel  over  a  great  deal,  to  say  notliing 
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of  the  rolline,  and  in  list  ea«c  I  presume  < 

eaemy '«  iirtilleiy,  bpcaiue  Iho  uliot  would  be  Terj  liable  to  go  below  that  difOnrtinj 
BUrfew,  and  Uio  deflectiag  aurfatii  undpr  llioac  eircumslBjico*  would  nul   bn  bI  Uu) 
Mine  iniulncmblo  angle  tiat  it  is  wlicn  she  it  on  an  even  lt«l.    Tlint  is  ■ui^>usui^ 
bIid  wiu  a  sea-^ing  iliip  j  for  eoaat  defence  it  nautd  not  be  mi.  ^H 

Hr.  J.  B.  Wiiaos  ■.  I  would  ask  wlietlier  eiaGtly  the  tinuUr  retulta  would  B^t 
attniiied  with  full-sized  artjllerj  and  full'tiied  targets  u  nfn  oblain«il  with  I^H 
in»dol.  or  whether  it  is  not  a  mutter  of  ualculution  and  alao  of  rxpcnment,  wheth^f 
fall-Bized  gUD*  would  not  prove  more  deitructiTe  to  full-sized  Inrgeta  than  waa  fmi^H 
in  the  cue  of  the  modol  targets.  ^H 

Mr.  BiinrsL  J.Maceib,  Asaot'iatel.C.  E. :  With  refennee  to  what  the  hut  apeal^H 
■aid  with  regard  to  the  full-iizcd  targets,  haring  had  great  eiperieni-e  in  thow  thtl|^H 
Bt  Shoeburjneas,  I  must  confeait  mj  tcr;  groat  surprise  at  finding  tliat  thn*  '"vH^I 
purtiaulartjr  No,  3,  as  an?  one  mav  tee,  to  luxuratolj  ihow  in  miniature  the  *ano^H 
forma  of  perfomtion  made  upon  t'ke  platn  of  lurger  size.  If  ao}'  one  will  li>olt^^| 
(he  back  of  that  pkite  the;r  "ill  aou  the  aamo  four  raja  breakini;  out,  and  HU^^H 
bulginee  at  the  hai'li ;  thej  will  eoe  a  large  circular  dita  biDken  an/,  U)d'^^| 
eiamining  the  front  of  tho  plate,  will  perreire  the  Bamc  ripple  mark  round  the  bd^| 
in  a  manner  marrDlIoiulj  like  thoio  whieh  arc  witneiied  in  the  experiment*  at  Shg^H 
burvness.  i^H 

With  regard  to  that  plnlo,  and  the  wood  that  is  put  in  front  of  it,  it  t^H 
cauied  mo  lome  aatoniBhuiont.  If  I  uaderatond  it  rightly,  it  rrpretcnlB  a  3-inah^H 
4-inoh  plate  corered  with  I'i  inchea  of  timber.  We  know  perfcull;  wall  if  a  {d^^^ 
of  3  ori  inches  thiekneis,  bai^ked  with  13  ioeliea  of  timber,  is  hit  direct  (iuin  *  ^Qj^l 
{Muniler,  the  shot  will  pass  tlirougli  it  u  throngb  pasteboard.  If  jou  get  such  rmi^H 
in  practise  from  a  600-paundor  it  will  show  tliat  the  dedi>L-tlon  of  tlic  phite  hu  .^H 
«xeeedinEl;  higb  defensive  rntue.  Of  course,  when  Uluaiun  is  laaile  to  eiporillM4^H 
on  Bsmul  scale,  I  cannot  for  onu  moment  oilmit  that  it  would  prove  an^  Mwnosif^H 
the  nation  to  trj  eiperiments  on  n  nrnm  seale.  Eipcrtoients  on  a  natil  eealo  I^H 
•uiUihlc  for  invonton,  and  Iuito  been  carriird  out  li;  manji  of  them,  as  b*  Ibd^H 
Palliaer  and  otbars,  before  their  inventions  were  brought  forward  lo  the  public  Oi^^^l 
tho  QoTcmmDut,  but  eiperiments  on  a  largo  scale  must  be  uoeosaarr  befon  Pi*ol^^| 
wofks  Golildbo  ongagod  upon,  No  acueplation  of  anj'  principle  could  tter  oa  uid^| 
upon  n  small  model,  it  muat  and  ought  proper];  to  be  tried  on  a  large  so^.  V^^| 
regard  to  the  orcr-hanoingshapeof  Uio  atemof  the  tbsmI,  and  of  the  sides  and  bow^H 
is  ■  point  upon  which  I  think  it  would  be  well  to  luve  some  farther  considoratkm  td^| 
the  more  over-hanging  of  the  aponsons  of  a  reuel  would  give  us,  Thire  rmhu  to  W^M 
to  be  in  I  ho  over-bnugiug  of  a  rcvsel  of  thia  kind  an  enormous  dead  weight,  wti^^| 
i*<rorf  different  to  the  orsr-hanging  sponson  of  an  ordinaiy  ship,  Tliis  dead  "vi^^l 
I  appmliend  i*  a  certain  amount  of  weight  to  be  elevated  against  gravitation.  4^| 
whiell  action  must  lo  n  certain  degree  ahaorb  mueh  of  tho  momentuo)  of  the  atril^^l 
olyect,  or  wave.  I  think  that  is  n  point  worthy  of  inr estimation  with  Teganl  t^^| 
structure  of  this  kind.  There  evidently  is  a  fraat  deal  of  ^fcnsivo  reaiitonM  to^H 
got  hjan<nilating  the  target,  wo  have  seen  thia  at  Shoeburjness  in  the  8-inoh  Wir^^| 
torget,  port  of  whieh  is  at  an  angle  of  371  degrees,  ropreaeQting  the  bow  of  a«M^| 
Cor  in  no  cue  did  tlie  Palliser  shot  penetrate  thai.  In  faet,  t^e  ogintl  head  o^^l 
Pnlliser  shot  cs|>ceiaUf,  is  prett;  nearly  certain  to  bo  doBoetod  in  Hiitsequetie«$H 
tbefunnof  the  bewl.  This  happens  even  from  oa  yielding  a  surGtcu  as  water.  Ih^H 
no  idea  of  speaking  this  arening,  but  these  are  some  of  the  point*  whidi  appMF^| 
me  to  be  worlhv  of  caniidentiun  witli  reapset  to  Hid  iilitn  eubmitled.  4^1 

Mr.  llTPM  1  Referring  to  an  obaerratiou  you,  Mr.  Chairman,  wera  kind  enengk^H 
make,  with  regard  to  the  training  of  llw  guu.  of  eoune  1  neod  not  tell  you  IIiat^H 
give  a  gnu  a  large  amount  of  training,  you  mutt  hare  a  vcr/  large  port,  OFkdq^H 
the  rnunte  pivoting  ^i«tem :  the  Urge  port  ia  s  point  in  the  atructure  of  ri^H 
thai  one  generallv  tries  to  avoid.    1  night  say  the  modem  application  of  the  dotaW 


ahip  a  very  large  porl, 

almost  as  read-' '■- 

a  point,  fore  at 


:l  with  the  (loubto  ■_ 
mt  iMelf,  UowKYHT.  the  trainago  here  would  be,  peril 
a  the  port  war  inuile  hirgr. 
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As  TCgudi  TOUT  remark  about  the  fibre  of  the  wood,  in  making  such  a  struoture, 
DO  one  would,  for  a  moment,  place  t)io  timber  wliat  wo  call  practieallj,  fore  and 
aft — it  would  all  be  Tcrtical.  If  a  shot  struck  the  side  of  a  ship,  where  the  timber 
bad  been  fixed  fbro  and  aft,  it  would  possibly  destroy  a  dozen  plunks,  whereiis,  if  the 
plaak  wai  placed  rerlically  one  only,  or  one  and  a  half,  or  two  uiiglit  bo  destroyed. 
So  that  in  all  caaes  the  fibre  of  the  wood  would  be  direct  to  the  (light  of  the  shot  a» 
it  it  plafled  on  ibis  particular  surface. 

Am  t9  the  it^ng  of  the  ship  at  sea  that  is  a  question  which   it  is  almost 

iBpoMiUe  ior  anyone  to  answer  satisfactorily.    Wc  can  only  say  that  merchant 

dupe,  haring  tponton  sides,  are   known  to  be  easy  ships  in  a  sea-way ;    and  as 

lA  ilfautntion  of  that,  I  would  allude  to  a  ship  navigating  our  own  River  Thames. 

I  think  it  is  the  "  Lion."   This  is  a  ship  with  a  sponson  side.     I  liave  gone  on  board 

Aat  ihip,  and  asked  the  sailors  how  she  behaved  in  a  sea-way,  and  tliey  all  say  the 

Aip  wae  the  most  buoyant  crafl  that  they  ever  sailed  in.    We  do  know,  as  a  fact, 

Ikat  anall  boati,  the  sides  of  which  are  mainly  sponsoned,  so  to  spenk  (the  greatest 

knadth  of  a  small  boat  being  just  at  the  gunwale),  we  know  that  little  boats  live  in  a 

«athat  a  big  ship  would  founder  in.    That  is  a  well-known  fact,  so  that  as  faros  my 

ji^aient  and  mj  inquiry  so,  sliips  with  sponson  sides  would  be  more  buoyant 

tmimon  leaworthj  than  those  with  verticiil  sides  only.     Of  course,  these  vessels 

■V  wypoeed  to  present  the  smallest  possible  surface  to  the  enemy,  and  hence 

voaid  swim,  perhaps,  three  or  four  feet  out  of  wat«r.     Tiio  point  is  to  keep  a 

Aotont  of  a  ship.     If  you  arc  obliged  to  put  14- inch  armour  or  12-inch  armour 

ipn  a  ihip,  she  must  be  very  large,  the  displacement  must  be  very  extensive,  and 

citn  then   we  know   that  vertical  btnictures  arc  still  vulnemble.     Hence  this  is 

morted  to.     I  do  not  mean  to  say  that  there  are  not  disadvantages.    A  heavy  sea 

nBiiig  OTer — that  cannot  possibly  be  avoided.    You  cannot  have  the  old  wooden 

itraetoTO  and  the  armour-pJate(i  shoi-proof  ship  too.     If  you  want  a  ship  made 

Aot-proof,  yon  must  either  give  her  a  form  of  this  kind,  or  else  you  must  have  her 

■da  BO  thick  that  the  structure  must  be  monstrously  big — souie  8,000  or  10,000 

Im    to  carry  it. 

A»  rwards  the  heeling  of  a  ship  of  this  description,  and  the  exposing  a  weak 
fvt  of  her  structure,  all  ships  arc  the  same.  If  you  take  a  broadside  ship  of 
the  present  form,  she  is  just  the  same  ;  if  she  heels  over,  she  exposes  her  weak  points 
Mow.  If  jon  gire  a  ship  of  this  class  sufficient  beam  hIic  would  not  expose  her 
iwk  points  so  irequently  as  a  vertical-sided  ship,  and  tliese  ships  must  have  uioro 
ktim  to  carry  their  weights,  so  that  the  weakness  below  the  water  is  much  less  tlmn 
it  vonld  be  in  an  ordinary  ship. 

Ai  regards  getting  the  same  result  from  the  model  that  you  would  from  a 
k|g  gun — well,  that  is  a  question  of  deep  research,  which  I  confess  I  am  not  able  to 
anrer  off-hand.  .All  I  can  say  is  this,  that  with  a  gun  an  inch  to  the  foot,  and  a 
tnyetaa  inch  to  the  foot,  you  get  the  same  results  they  have  got  at  Shocburyness.  If 
yon  redooe  your  600-pounder  to  half  the  si/.c,  you  get  half  the  duty  ;  if  you  reduce  it 
to  a  quarter  the  size,  you  get  a  quarter  the  duty,  and  you  may  go  on  down  to  one- 
twelfth  the  siie.  I  think  the  argument  is  a  good  one,  and  I  tliink  it  is  higlily 
■nbable  because  the  results  arc  the  same.  If  the  results  were  not  the  same,  then 
I  aught  say  the  eipeiiment  was  defective,  but  with  a  similar  result  ns  to  the  p<Mie- 
teation  of  a  plate  equal  to  a  10-ine1i  plate—tlie  onlv  plate  tliey  have  fairly  ]HMietrated 
ieaU^inch  plate — the  12-inch  plate  or  the  15- incli  plat-e  they  did  not  quite  pene- 
tiilt,  it  was  oroken  up  in  fragments, — but  the  lO-incli  plate  they  have  ]K'netnito(l : 
BO  «e  hare  here,  the  shot  goes  through  it,  an<l  I  have  no  doubt  exporiments.  how- 
■vernumerons,  made  under  simihir  circumstances,  will  yield  the  !>ame  results.  I 
haivhionght  the  targets,  I  have  brought  the  gun,  I  have  brought  the  shot,  and  the 
neolt  is  here.    Anybody  may  make  the  same  experiment. 

The  only  reason  the  overhamnng  form  is  given  in  this  particular  mode  of  con- 
itnietiun  is  simply  to  get  rid  of  the  shot ;  we  know  we  cannot  get  rid  of  it  in  any 
ntfifT  WIT  Howcrer  thick,  or  however  big  you  may  make  your  ]>lat<^s,  gentlemen, 
eft  Woonrieh,  say  "We  will  knock  them  all  to  pieces  if  we  cannot  get  a  shot 
Awmh."  TlierBlbre,  we  must  make  something  that  will  keep  the  shot  out — of 
,  than  might  be  lomething  better, — but  in  the  absence  of  any  better,  I  present 
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yon  with  this.  If  you  hire  any  better  scheme  for  keeping  shot  out  of  a  Aip,  Oiaa 
I  muke  my  haw  :  at  present  I  Bay  this  ia  the  best. 

It  baB  been  noUoed  that  tho  weight  at  the  ends  irny  be  diregreeabh?.  I  am  not 
prepared  to  ray  it  «Du1d  be  dirogroeable,  especially  for  eOBtt  dcli-tiec,  beeaixe  in  a 
ship  entirely  devoted  to  harbour  duty,  or  coast  defence,  there  ia  no  probabililj  of 
her  getting  into  Atlantic  waves.  But  in  the  erect  of  a  ship  goin;  to  sea  in  a 
gale  of  wind,  tnke  the  cuds  off  and  we  present  yon  with  a  form  of  thia  despriptioii 
— we  put  a  casemalo  in  the  middle  with  a  glacis  all  round  it.  Remove  llie  weight 
iVom  the  rDcIa  and  keep  it  in  the  centre ;  but  I  think  botli  plana  equally  gow, 
and  I  thintwould  do  equally  good  and  efficient  duty  under  any  ciroinQstances. 

The  ChaibkaH  :  I  think  the  meeting  will  ioia  with  me  in  giving  their  tbtinkB  to 
Mr.  Hyde  for  his  very  able  lecture  upon  thin  subject.  It  seems  to  roe  that  he  haa 
gone  ae  near  as  possible  to  tbe  great  object  of  keeping  the  shot  out  of  the  chip. 
With  regnrd  to  the  material,  the  only  doubt  that  can  be  thrown  upon  this  lo  my 
own  mind,  is  that  the  material  is  stronger  in  proportion  as  it  is  smaller  than  it  i&  on 
a  great  scale,  but  excepting  that,  it  seems  to  me  tliat  these  experiments  arc  vBty 
conclusive.  Oert^nly,  they  are  very  good  ne  guides  for  larger  eiperimenti  on  a 
grnnd  stale.  I  should  think  it  would  be  vi-ry  denrobU  to  have  eiperimeuts  on  the 
fiill-siiod  scale  afterwards,  before  we  could  fully  and  entirely  trust  these  means  tm 
ship-building.  The  only  doubts  I,  as  a  sailor,  have,  are,  that  we  have  so  mnny  other 
problems  to  deal  with  when  we  go  to  wa,  besides  keeping  the  shot  oul  of  the  slop, 
but  as  fur  as  keeping  the  shot  out  of  the  shin  goes,  that,  no  donht,  can  be  toleraldT' 


ncooraplished  wilji  deSecting  sides.    You  will  I  am 
Mr,  Hyde. 


with  I 


n  tlinnkl 


Wi\  |0urtml 


lojal  tlnM  ^trm  ^mUMm. 


LECTUEE. 

(■"riday,  March  12th,  I860. 
fessAL  Sm  WILLIAM  J.  CODRINGTON,  G.C.B.,  in  the  Chair. 


KSTABLlSHMENr  OF  COUNTY  MILITARY  TRAINING 
SCHOOLS;  A  SUGGESTION  FOR  IMPROVING  THE  RE- 
CRUITING SYSTEM. 

By  W.  Cave  Thomas,  Esq.,  late  Captatu  lOtli  Middlesex  Rifle  Vols. 

h  thia  land  of  free  opinion  and  debate,  every  Stat«  department  is 

— Med  to  the  crit-iciam  of  any  one  wlio  happens  to  magnify  his  in- 

»l  in  aome  political,  ecclesiastical,  military,  or  naval  hobby  into 

luol  piieitive  that  he  is  specially  entrusted  with  a  I'eforming'  mission. 

bk  most  appear  to  departmental  eyos.  and  donbtless  very  often  is, 

lieer  presumption.     But  it  is  not  State  departments  alone  that  are 

■bjected  to  the  criticism  and  dictation  of  amateurs.     Art,  science, 

Itoatiue,  &c.,   are  considered  fair  game  for  the  critical  shafts  of 

Ithmeu,  soldiers,  sailor«i,  and  politicians.     Aye  1  and  in  nine  cases 

of  tea,  the  amateur  critic  will  have  the  public  with  him,  because 

Ait  knowled^  of  the  subject  is  nearer  on  a  par  with  the  ideas  of  the 

■■M.    The  din  from  this  mSlie  of  si)ecially  gifted  critics  keeps  us  all 

vnke  in  oar  own  proper  professions,  and  thoue'li  it  may  sometimes 

btnrb  and  "rile,"  it  often  makes  us  laugh.    There  are  several  cir- 

nAucca  to  tempt  and  favour  the  venturesome  outside  critic ;  the 

mt,  lUftMt  point  ik  zUe,  thouffb  mysteriously  but  ijlainly  imsted 

b^ore  official   eyes,  has    neither  terror  nor  deterring  intiuence 

him,  wjd  even  if  that  spectral  maxim  were  not  a  sufficient  check 

D  the  ardent   official  would-be-reformer,  there  is  the   weif^ht  of 

.jedeut,  routine,  and  detail  to  overwhelm  and  smother  suggestion 

it«  Unh.    Tlie  foregoing  remarks  at  least  form  the  best  plea  J  <^n 
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offer  for  my  t(*ni(Tity  in  a<l(li*ossinjLj  you  upon  a  subject  like  tlio  pro- 
siMit  -a  siii>joct  with  wliidi  it  may  possibly,  ami  justly  be  sai«l,  1  have 
\ut  liii>iiM'ss.  A  loo  sauj^uinc  teni|H'nimeiit  may  liave  invi'sicil  the 
mIi*  nil"  1  uni  ab'iiit  to  submit  to  you,  with  an  artificial  jrb»w  nf  im- 
port.'iiu'c  ill  my  own  mind;  but  there  is  this  als<j  to  bo  t«ai<l,  tliat  in 
iiitMital  aimiu;;:,  as  in  rillu  practice,  the  inexperienced  sometimes  hit  the 
mark  l>y  a  "ilukc'*  It  is  just  jKissible.  therefore,  I  may  not  <letaiii 
yoii  in  vain.  1  wish  morrover  to  show  you  that  painters  aiv  not,  as 
recriiily  asserteil  by  a  leading  review,  notoriously  indifferent  tt>  ]»nblic 
alTair-. 

It  appears  to  me,  that  our  llrst question  with  reference  to  any  special 
brainli  of  eduration  in  England,  indeed  of  any  sjx'cial  <lepartmrnt, 
shoiil.j  Ik' — Are  our  t'xistin;^  means  the  Ixrst  that  can  possibly  be  ile- 
vi>5(-l  for  the  speeial  purpose?  If  not,  it  is  our  innnediate  duty  to 
put  a^idc  any  prejudice  in  favour  of  an  existing  order  of  thin^Lfs,  and 
<let ermine  that  they  shall  be.*  To  this  eml  1  do  not  think  it  safe  at 
all  times  to  f«>lh)\v  those  'Tefonners"  who  eternally  exhort  us  to 
follow  eoiitinental  example;  every  nation  lias  certain  i<liosyncracit*, 
an<l  all  truu  reforms  should  in  some  measure  be  founde<l  u|X)ii,  and 
(•onfnnned  to  national  characteristics. 

Tlie  iieiirh hours  of  a  professedly  military  nation,  maintainiu'^  an 
(•noniioiis  St andinjLT  Army,  have  but  an  alteniative  either  to  establish 
an  e<|iial  and  similar  armament,  or  to  make  their  whole  populations 
partially  military  by  a  limited  period  of  service;  by  the  institution  of 
the  Liviidwehr,  as  in  Prussia,  or  by  the  Militia  and  Volunteer  systems, 
as  in  Kn^iaiid.  The  tJermans  and  An<;lo-Saxon8  more  peacefully  and 
commercially  inclined  than  some  other  races,  are  averse  to  being  taxed 
to  support  vast  standin*^  armies;  they  only  consent  to  do  so  under 
pressure,  fiu*  di'feiice,  never  willinj^Iy  for  deliance.  For  the  more 
ex.itable  and  bellicose  nations,  the  colossal  sta  n  din  jj- Army -system  i« 
perlia|»s  a  political  n(»cessity :  for  were  these  to  attempt  the  adoption  of 
the  I*ni'<sian  «m-  Eii;»lish  syst<}ms,  it  would  only  lead  to  intornecinc  war. 
An  excitable  and  combative  [x»ople  will  fight  either  abnKul  or  at  home, 
iiidess  perfectly  und(T  the  I'ontrol  of  a  central  power.  The  Landwehr 
is  t'l'lt  to  1)0  a  great  inconvenienci*  and  burden  to  the  commercial 
classes  in  Prussia,  but  what  would  such  an  institution  Ixitoour  own  higfa- 
pres-turc  trading  community?  The  conscription,  even,  is  not  l)ornc  with 
.,  v,.| y  good  grace  by  a  military  people.  We  prefer,  therefore,  to 
maintain  a  moderat*'  standing  Anny,  and  to  trust  in  cases  of  emerp^ncy 
to  the  pat  Holism  (»f  our  countrymen,  to  our  Militia  and  V^oluuteere. 
Nevertheless,  the  English   system  has  its  in(^-)nvenience8  t«K),  aud  we 

**  It  wiiH  with  this  convii'tioii  that  when,  in  1851,  Iho  application  of  the  ■urphu 
liiii'K  (if  I  111-  lir>t  Un'iit  Kxliibition  wud  under  thi*  ci>n»i(lcmtion  of  the  Ro^-aL  Com- 
Mii-^i<iii('i*-,  1  piihli>lK'il  n  puniphlrt,  sll^^t>^tin^  tho  r<tahli:ilimont  ufaGn^at  Central 
I\il\  t.iliiii'-  Ci»ilr.:i*  at  Soutli  Ki>n>4i)ii!ton, or  stniio otlu-r  ninvonicnt  sitp,  w)H*rein  ererj 
fa  ■ul;\  »»f  iirt.  -tiiiMi'M'.  and  litcnttun>  should  1h'  rrpri'-K'ntcd  h^  the  hoA  profeMioniJ 
(>\|w)- tor  to  l<c  ohtaini'd,  cithor  at  homo  or  iihroiid.  Tins  pamphlet  iM>iitjiiiied 
]itii<i:!r.i|))i«'d  jilan.-i  ul'thi*  tluMirt'ticnl  arranKcnicnt  of  tho-^o  Faculties  in  the  propoied 
(\-i)tr;il  ('(illi'-fc,  nnd  of  Priinar}'  Si'hool;*.  Copiort  of  it  wore  forwarded  to  the  noble- 
iiu'u  atiil  ^I'Mtlcnicii  o()ini>o.-inL;  that  Coinniiitsion.  The  niihtorj  traininj^  fwhooU 
:i.-.'  a  puriiijii  uf  tlio  oiilirc  schouio  of  oducntiou  then  coneoivod. — W.CT. 
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have  on  more  thaa  one  occasion,  found  it  difficult  to  oxpand  aud  re- 
cruit the  Anny  and  Navy  to  meet  an  urgent  call.    My  purpose  in  this 
lecture  is  to  submit  a  plan  to  your  notice,  which  I  have  thou«i:lit,  and 
I  hope  you  will  consider  in  some  measure  calculated  to  remedy  these 
defects,  to  give  more  stability  to  our  whole  military  system,  and  more 
orgBnically  to  unite  the  Army,  Militia,  and  Volunteers,  at  tin;  same 
time  indicating*  the  means  by  which  a  certain  measure  of  that  promo- 
tion from  the  ranks,  which  is  popularly  looked  forward  to  as  a  neces- 
«iy  condition  of  an  ideal  Army,  may  be  gradually  introduceil  without 
materially  affecting  vested  inten-sts.     I  say  '^gradua////  introduced," 
for  we  fortunately  know  in  this  country'  that  any  gfLsit  change  in 
cither  military,  or  other  State  affairs,  is  better  thus  than  suddenly 
effected;  and  when  the  inter\'al  between  the  present  and  Mie  future  is 
bridged  over  by  tentative  measures  and  compromises.     Nevertheless, 
this  question  cannot  be  lightly  dismissed  nor  altogether  "  shirked," 
brthe  absence  of  any  very  obvious  and  recognizable  elenuMit  of  pro- 
motion from  the  ranks  will  bo  fraught  with  more  and  more  danger. 
Tlie  reason  may  not  bo  obvious  at  iirst  sight,  but  if  we  <*an  possibly 
oooceive  a  revolutionary  spirit  springing  up  in  this  ccmntry.  tiie  i^Ioseil 
arenues  to  promotion  would  l>e  the  key  to  a  successful  attack  upon 
tiie  constituted  order  of  tilings,  to  effect  the  disorganization  of  the 
State;  for  a  party  strong  enough  to  agitate  the  question  of  promo- 
tion from  the  ranks,  and  to  promise  open  competition,  a  fair  lield  and 
no  favour  to  soldier  and  sailor,  wtmld  be  able  to  spread  disatYi>etion  in 
both  services.     We  shall  [)re8ently  see  other  reasons  why  such  an 
agitation  might,  imder  certain  circumstances,  be  productive  of  dire 
moitB. 

We  must  recollect  that  our  Annies  have  hitherto  been  chi< -fly  composed 
of  the  crude  uneducated  soldier,  having  no  aspirations  biyoud  his 
iBBediate  duties,  and  perfectly  subjected  by  drill  and  diseipline.  But 
flM  staple  of  the  old  style  of  British  force  is  gradually  dis:A])p(MU'ing; 
it  is  daily  beaiming  less  and  leas  j:>ossible,  even  were  it  ex))edient,  to 
have  again  an  Army  composed  of  such  human  material.  The  staple 
"private"  of  former  English  Annies  will  be  gradually  displaeed  and 
SBpplaated  by  a  man  of  a  very  different  stamp,  more  educated,  more 
ttmking,  more  reasoning,  who  will  reipiire  an  altogetiier  ditT(;rent 
Bode  of  treatment,  which,  if  foreseen  and  thoroughly  un(h'rst<»od,  will 
aacore  a  greater  military  eOiciency,  and  enable  our  Armies  U*  airhieve 
even  more  astonishing  results  than  heretofore.  In  a  country  when^ 
the  masses  are  rapidly  bi^coming  informed,  as  well  as  supplied  with 
iacreaocd  material  comforts,  the  unquestioning  implicit  <>lM'di(Mice  of 
the  aboriginal  soldier  will  have  to  be  exacted  by  other  means  than  by 
allaer  despotic  coercion  ;  the  new  staple  of  our  Armies  will  ral(>  itself  at  a 
bigher  price,  and  recruiting  will  l)ecome  more  and  more  dillicult.  imless 
aone  greater  and  more  tempting  imlneements  than  wen^  t'ormerly,  can 
be  proffered.  Theyoungmeu  in  humble  life,  who  now  lead  nn>n';;enial 
Evieai  are  gradually  being  educated,  and  are  becoming  shifwil  enough 
to  inquire '^  why  they  should  en<lun$  har(lslii[)  an<l  servitutle  t'nr  the 
inadequate  rewards  the  recruiting  si'rgeant.  with  all  his  ghirnour  of 
oolouBg,  can  ofiFer."    These  very  men,  however,  would  freelv  yield 
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service  and  obedience  if  some  of  the  drawbacks  of  barrack  life  could  1> 
mitigated,  and  the  higher  prizes  of  promotion  were  to  be  open  to  j 
more  general  cxDmpotition. 

That  the  gradual  change  in  the  human  material  of  our  Armies  is  nc 
mere  rash  speculation,  no  mere  phantom  of  my  brain,  may  be  gathered 
from  the  following  tables,  derived  from  the  fourth  report  of  the  Royal 
Commission  on  Army  Schools. 

Table  No.  1  shows  the  state  of  education  in  the  Army  in  1868,  aod 
was  deduced  from  returns,  received  from  the  Adjut-ant-General,  of 
regiments  and  corps  amounting  to  169,214  men.  The  per  centage  in 
the  last  column  is  taken  from  the  Councirs  Report  of  1865. 

This  return  does  not  include   fourteen  battalions  of  infantry  from 
which  no  returns  had  then  been  received. 

Table  I. 


Number 

Per  centage 

Per  centage 

Percentage 

returned. 

in  1868. 

in  1866. 

in  1865. 

Class  1. — "WTio  can  ncitlier  read 

nor  write 

16,010 

9-46 

12-25 

1297 

Cla«8  2. — "NVlio  can  read  but  not 

wrii-t?    ••           •*           «•           ■• 

17,924 

10-59 

1612 

16*55 

Cla«»8  3. — "NVTio    can    read  and 

vt  t  ii't^      ••              ••              ••              •■ 

124,893 

73-80 

65-47 

63^ 

Cla^rt  4. — Who  have  a  superior 

education 

10,387 

614 

616 

680 

Table  No.  2  shows  the  proportion  of  '*  uneducated "  among  the 
several  branches  of  the  service,  comprising  under  that  term  classes  1 
iind  2  of  the  above  table  (^^z.,  those  who  can  neither  read  nor  write, 
or  who  can  read  but  not  write).  The  ])er  centages  in  the  last  tw( 
columns  are  taken  from  the  Council's  third  rei)ort. 

Table  II. 


Classes  1  and  1 

I,  Uneducated. 

Corps. 

1868. 

1866. 

1865. 

1860. 

Cavalrv 

10-90 

1913 

19-78 

22-OS 

Eo^val  Artillery 

18-30 

20-42 

19-41 

26-65 

Royal  Engineers     . . 

1-34 

317 

3-34 

6S6 

Militiirv  Train 

24  37 

24-30 

38-62 

42*87 

Foot  Cruard;* 

812 

8-66 

10-06 

1096 

I  nfantrr  of  the  Line 

25-54 

33-99 

85-71 

45-62 

In  Table  No.  1  we  observe  a  gradual  diminution  of  the  ^' uneducated^ 
element,  but  in  Table  No.  2  the  progress  from  1860  to  1868  is  ver] 
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Now  I  tliiak  this  educational  improreinent  is  not  to  be 
f  altribated  to  the  influence  of  the  Army  .Schools,  if  we  mayjudge 
die  follCTwiiig  passages  derived  from  ihe  rejmrts : — 
r.  Ttcars,  reporting  from  Irelaod.  ••  regrets  ihat  the  average  daily 
"  attendance  cootiuties  to  bear  an  unfair  and  unsatisfactory  proportion 
"  to  the  BDmbcr  on  the  »;hool  books.  On  Wsing  back  to  Ihe  rctuni 
-  cif  )W62  he  found  th&t  the  attendanoe  was  eqnaJ  to  something  like 

■  }'>}  j-tr  cent,  of  the  number  on  the  register,  whilst  m  1865  it  was 

-  Iv  3t}\  per  cent.  Mr.  Sargeant  finds  no  improyement  during  the 
I  1-1  y.^r  (1865).  He  refers  to  a  depot  battahon  in  which,  after 
■i-fijiiiiig  the  attendance  of  the  buglers,  there  remjuned  5,808  alten- 

■  lUiices  to  be  dJyided  between  384  men,  giving  an  average  of  15 

■  .itieud&Dcea  per  man  doring  one  half  year.    1 67  of  these  men  put  in 
"  frDm  1  to  5  attendances,  only  2o  of  the  384  made  attendances  in 

mJ"  each  of  the  sis  mouths,  'that  is  to  say,  all  except  '2a  men  were 

eabaent  during   the  whole   month.'     Colonel  Mande  reports   from 

Cibtaltar  that  the  general   attendance  of  the  adults,  those  of  the 

excepted,  has  been  irregular,  the  average  attendance 

f  eadl  adult  being  made  two  or  three  times  a   month.      Special 

sasoas  are  adduced  to  account  in  some  measure  for  irregularity  of 

ttvndance  during  the  past  year,  but  after  making  all  due  allowance, 

■«  are  not  encouraging." 

"Colonel  Romer  at  Malta  is  unable  to  make  a  satis- 
jf  Teport  on  the  attendance  of  the  men."     The  great  increase 
ptoofetf  element  during  18G5, 18G6,  and  1SG8.  is  therefore  more 
Jf  due  to  the  advancing  education  of  the  masses.     But  whether 
my  becomes  an  ednnated  Array  from  internal  or  external  causes, 
f  will  at  the  same  time  that  it  becomes  a  moi*  effective  one  under 
r  treatment,  become  also  a  more  thoughtful  and  reasoning  one. 
»  anticipations,  therefore,  justify  tho  immediate  suggestion  and 
ocosiileration  of  measures  to  meet  tlie  iiew  state  of  things. 

I  aiu  now,  as  when  I  first  took  an   active  part  in  the  Volunteer 
mnvement,  forcibly  impressed  with  the  conviction  that  the  militarj- 
iraining  of  a  people,  judiciously  conducted  and  with  the  perfect  imdcr- 
Dtaading  that,  except  upon  any  emergency  occurring,  it  is  to  be  con- 
ndered  in  the  light  of  a  beneficial  discipline  and  means  of  physical 
tniuiiig,  wonld  prove  one  of  the  most  effective  educational  meana  of 
liaing  and  ennobling  a  people  that  cjuld  be  devised.     Can  any  one 
BObttbat  the  great  mass  of  the  work  of  the  country,   whether  of 
nfactnre  or  f^rlcultore,  would  be  better  done  if  workmen  wont 
_  1  a  good  course  of  drill  in  tho  Militia  or  Volunteer  ranks?     But 
n  I  Bp€^  of  workmen  serving  in  the  Militia.  I  propose  that  there 
'd  be  a  distinct  branch  of  the  Militia  specially  established  for  that 
,  me,  which  should  be  called  the  Reserve,  and  be  subject  to  some- 
iat  similar  conditions  with  regard  to  pay  and  drill  as  the  Militia,  but 
hat  this  branch  of  the  forces  should  bo  immediately  under  the  govern- 
ment of  the  War  Department,     This,  too,  is  a  measure  which  might 
't  (Bed  lo  effect  a  gradual  change  in  the  entire  Militia,  if  it  were  con- 
_3!dpred  expedient  lo  bring  it  by  degrees  under  the  immediate  control 
if  the  central  authority.    1  have  considerable  kuowlcdgc  of  the  working 
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luoii  of  this  coiiutry,  and  fei'l  confident  that  so  far  from  mischief  onsning", 
consi«l('r;i])li?  strength,  as  ^v(•ll  as  industrial  advantage,  wi»uld  be 
^aine(l  ]»y  the  cunnioii  wealth  if  they  conhl  be  induced  to  join  Uu*  [»r(.»- 
posed  IJesrrve  for  a  Hmited  })eriod  of  .service,  i'ou  will  readily  nnder- 
istand  why,  lepirdiii*^  as  1  (Id  a  certain  amount  of  military  trainin**;  as 
an  eiiuculioiial  element,  I  should  desire  the  Reserve  to  hit  a  separate 
Institution  feniM^d  about  with  some  deg'rt^  of  exclusiveness. 

An  old  proverb  tells  us  to  **  beware  of  playing  with  cdp;ed  tools  ;'*  we 
know  the  valuta  of  the  warning,  and  that  readiness  for,  is  to  increase 
the  probability  of  war,  under  certain  conditions.  But  my  faith  in  the 
temper  of  the  English  people  leads  me  to  believe  that  they  Ciiii  play 
with  all  the  panoply  of  war  without  desiring  to  1x3  hostile,  to  Hhari>eii 
their  swords,  or  to  load  with  anything  but  blank  ciirtridge,  except  upon 
great  provocation. 

1  will  turn,  however,  from  these  general  and  pi"eparat^>ry  rcMiiarks 
to  devel(>p  a  scheme  of  County  Military' Training  Schools,  as  a  sug- 
gestion towards  imjn-oving  the  recruiting  system,  the  first  sketch  of 
which  appeared  in  a  hitter  addressed  to  the  editor  of  the  '•  Pall  Mall 
(jJazette,"  March  22,  18G7.  I  use  the  title  cuun%  because  being  a 
familiarly  recognized  division  of  the  kingdom,  it  gives  at  once  a  clear 
notion  of  the  projef;t,  though  it  would  doubtless  be  found  more 
expcilient  in  <'arrying  out  the  project  to  equalize  provincial  disparities 
of  area  and  j)opulation  by  a  judicious  division  of  the  whole  countiy 
intt)  C([uable  military  district**.  The  following  then  is,  with  some 
slight  modilications,  the  outline  of  the  scheme  proi)Osed  in  the  letter 
Referred  to. 

1.  That  there  be  a  Military  Training  School  established  in  each 
(*ounty.  which  shall  consist  of  three  departments,  the  primary,  the 
midille,  and  high  schools. 

2.  The  Priinani  School, — To  be  o|XMi  to  boys  of  humble  birth,  able 
to  rciid  and  write,  who  being  deshous  of  preparing  themselves  to 
enter  the  Army  shall  have  their  parents'  consent.  Term  of  service  from 
14  to  2;>  years  of  age,  viz.,  from  11  to  17  in  the  training  schools,  from 
17  to  20  in  the  Reserve,  from  20  to  23  in  the  Army.  This  depart- 
ment to  alTord  the*  means  for  improving  the  education  of  the  hids  who 
(Mitei*  it,  and  for  training  them  to  industrial  occu{)ations  useful  in  die 
Army.  Orill  would,  of  course,  form  a  ])ail  of  the  daily  routine. 
Promotions  to  be  periodically  made  from  the  Primary  to  the  Middle 
school. 

.*).  The  Miihlle  School. — OjK'U  to  the  sons  of  yeomen  and  small 
tradcsnuMi  at  an  equitable  amnial  charge  to  ()areuts  or  guardians. 
The  boys  to  be  admitted  on  recommendation,  if  able  to  pass  a 
moderaU'  examination.  The  number  of  admissions  to  be  regulated  by 
authority.  The  lads  entering  this  de[)ai'tment  to  be  educated  for  the 
Kngiueer  Corps,  and  for  the  duties  of  Non-CommissioutKi  OflioefB. 
Age  <»f  admission  and  term  of  service  as  in  the  Primary  School.  Pay- 
ments by  parents  or  guardians  to  cease  on  the  jmpils  attaining  toe 
ag<' tif  17,  the  youths  would  then  join  the  Ib'sen'c,  and  after  pass- 
ing through  their  tenn  in  that,  enter  tht;  regular  Army.  Promotions 
to  be  jM^riodically  made  to  the  High  School.     Promotions  from  cither 
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of  the  schools  should,  perhaps,  earn  an  extension  of  the  educational 

tenn. 

4.  The  High  School, — For  the  sons  of  tho  wealthy;  admission  by 
crimpetitire  examination  at  lo  years  of  a^e.  NuniUM*  of  admissions 
to  be  regulated  by  authority.  The  expenses  r>f  education  and  main- 
tenanoe  to  be  defrayed  by  parents  or  gnanlians.  The  iKlucation  to  U* 
ftpecially  scientific,  and  include  those  subjects  which  would  also  bo 
tvailabie  in  competitions  for  civil  appointments.  (Competitions  \)C- 
riodically  to  take  place  for  commissions.  Certificates  or  diplomas  from 
fliis  department  should  give  prefen'iicc  to  the  holders  in  the  purc;hase 
if  oommissions,  and  to  candidates  for  the  Keserve,  Militia,  or  Volunteer 
^ipointmentB. 

-•  5.  That  Naval  Schools,  simikrly  constituteil,  l>e  established  at  all  the 
frindpal  seaports. 

6.  That  the  buildiugs  of  the  Primar}-,  ^fiddle,  High  Schools,  and  tho 
lead  quarters  of  the  Recniiting  Staff  for  the  (listrict  ho  in  f)roximity ; 

.  ind  that  the  schools  be  contiguous  to  a  commodious  parade  grouixl. 
Eich  establishment  of  the  kind  to  be  locat(*d  at  some  conveniently 
■ooMsible  point  in  the  |>articular  Military  District. 

Such  then  is  the  rough  sketch  of  *'  the  suggest irins.'*  I  will  now 
proceed  to  take  each  department  seriatim,  and  endeavour  to  explain 
BOie  fuUy  its  working  and  objects. 

FurUta*  Development  of  the  Scheme, 

Primary  School, — In  my  first  sketch  of  the  proposal  in  the  ''Pall 
Mall  Gazette,"  it  was  not  sugg(^sted  that  candidates  for  admission  to 
this  school  should  have  to  pass  an  examination,  or  should  be  subjected 
to  an  J  educational  test ;  but  the  following  passage  from  the  Kc'poi'ton 
Axmy  Schools  changed  my  opinion  on  the  subject,  and  induced  me  to 
add  the  condition,  that  a  moderate  degree  of  prvjidency  in  reading,  writing, 
arithmetic  should  be  one  of  the  nece^isary  qualijivations  for  admifisittn. 


The  passage  alluded  to,  refers  to  the  school  of  the  Ro\'al  C'iielsea 
Atjmm,  and  runs  thus: — **  Fonnerly  no  Ijoys  were  admitted  after  10 
|Wiv  of  age  After  the  Crimean  War  the  agi^  was  raised  to  11  years, 
~  last  year  it  was  raised  to  12  years.  As  there  is  no  qmdijiration 
'rtdfar  adndmon^  many  boys  enter  who  are  entirely  ignorant  of  the 
to  of  education,  and  lujtving  grown  up  to  thi^t  age  in  idlene^ift  and 
Mi  is  moet  difficult  to  change  their  habita  or  cultivate  their  under- 
*  Other  conditions  should  be,  that  they  l>e  free  from  bodily 
orinfinnity,  and  that  those  who  have  charge  of  them,  give  written 
Lty  that  when  of  proper  age  they  shall  W\  placed  with  their  own 
fisaeonflent  as  private  soldiers  in  tho  regular  Arniy. 

I  an  iBcUiiBd  to  supjxise  that  these  Primary  Schools  would  l)o 
^■diffi  with  popils  to  some  considerable  extent  by  the  (irown 
CKhbcb's  AnnjT  bchools,  aud  graduall//  ohciate  thf  presmt  n€CCifi<iii/  for 
aUl  oMwy  tekooUj  a  necessity  which  is  beset  with  inconvenience.  The 
foDowiog  experience  on  the  subject  is  extracted  from  the  Ui'iKjrts : — 
"Daring  the  drill  season  it  is  iiu|)ossibIe  to  get  any  large  or  regular 
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"  attendance  of  men  at  school.*  Finding  such  to  be  the  case,  I  havi 
"  for  the  last  two  years  instituted  a  special  class,  who  are  excused  cef^ 
"  tain  duties,  and  by  this  means  I  trust  iu  course  of  time  to  givl 
"  every  man  a  certain  amount  of  education."  The  institution  of  i 
special  class  is  an  example  which  I  think  might  be  advantage! 
followed  in  the  conduct  of  the  proposed  schools.  I  will,  therefor^ 
again  presently  call  your  attentiun  to  this  point  of  detail. 

The  proposed  written  consent  of  parents  or  guardians,  Just  noW 
mentioned,  may  not,  at  first  sight,  appear  a  very  hopeful  preliminary 
to  recruiting.  But  the  statistics  of  the  Royal  Chelsea  Asylum  and 
Royal  Hibernian  Military  Schools,  hold  out  the  most  encouraging  pros- 
pect in  this  respect.  The  authorized  establishment  of  boys  at  Chelsea 
Asylum  is  500.  The  actual  number  on  the  31st  March  was  499,  of  the 
following  ages,  tinder  ordinary  ciry  am  stances  they  ai'e  not  kept 
after  14, 

Tender  G  years     . .         5 

From  6  to    7  years  ..  14 


„     9  to  10 

.,  10  to  11 

„  :itoi2 

„  12  to  13 

„  13  to  14 

.,  14  to  15 

.,  15  to  IG 


During  the  years  ISfil,  G2,  G3,  Gl,  65,  and  GG,  there  were  of  bo; 
whose  time  had  expired — 


269  volunteered  for  the  Army,  5  remained  as  monitors,  119  we 
livered  to  then  friendn.  The  proportion  of  those  boj-s  reported  "  fit\ 
who  volunteered  for  the  Army  was  the  same  in  18S5  as  1864,  vi 
75  per  cent.  Of  521  children  trained  in  the  schools,  and  afterwu 
enlisted  in  the  Army,  C  have  by  their  conduct  and  talents  raised  tbei 
selves  to  the  grade  of  Commissioned  OEBcers.  Less  than  3  per  c« 
are  classed  as  bad  characters,  and  only  G  per  cent,  as  indifferent. 

From  a  return  from  the  Royal  Hibernian  MiUtary  School,  it  wot 
appear  that  of  81  boys  whose  time  had  expired  during  the  tweh 
months  endmg  the  Slst  March,  ISfifi,  67  boys  were  reported  fit  fi 
the  Army,  and  that  of  these  49,  or  73  per  cent.,  enUsted  for  the  Armj 
while  4  remained  as  monitors ;  14  boys,  or  17  i)er  cent.,  were  reported 
unfit  for  the  Army,  und  of  these  2  were  appointed  to  trades. 

•  Seo  also  the  quotation  at  pages  15,  IG,  aaJ.  17. 
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I  Akstkact  of  the  Dumber  of  Boys  fonnerly  in  the  Royal  Hibernian 
Milituy  School,  and  serving  in  the  Army  on  1st  January, 
18G6. 


Bnnt. 

Number  in 

Charartpr. 

Number. 

itOf  Semiit-miuon  .. 

%Bnp«t  tad  Dnim-nuijoi'' 
luM  Sorgmuts 

STc^nj,::    :: 

lonoUn*           

Pnuoncn         

*>»»««. 

» 
7 
L 

13 
3 
1 

16 

■W 

3 
2 
44 

17 

Exemplary..     .. 

Good 

Indifferent..      .. 

Brtc!      

Veryh*d      ..      .. 

•19 
155 

39 

16 
i 

Tl.l        ..         .. 

85a 

859 

Canon  Moseley  considers 
*»  Asylum  have  received  a 
Hwive  au  education  which 
toined  by  the  best  instruct 
(toe-eiehth  ,.r  one-ninth  are 
teach,  a  class  to  be  found 
'WWiniiDerously  in  other  sc 
ifteboya  are  of  a  class  wh 
Bmtiotially  dull,  or  incorrig 
Uncertain  perceutage  o 
■imog  »chooU  had   to 
niratuui  of  their  school  p 
OHtawl  traiuing  received 
Ucd  emergency,  and  wo 
Idor  any  circumstances, 
eh  B  training-,  they  woul 
rtfTB.    It   should  also 
pih  of   the  primary  sch 
il,  whether  or  not  the  opp. 
f  a  good  sch.Kil  certificate 
Burrioe,  it  would  certaini 
le  of  good  conduct,  when 

hat  one-hal 
really  gooc 

be  cousid 
ed  boys  of 

backward 

hools  than  1 

biy  idle, 
the  lada  ed 
e   delivered 
eriod,  the  e 
might  not 
!d  certainly 
With  c.;rt 
I  be  sough 
be  made   a 
lols,  on   jo 
jrtunity  sho 
of  deriving 
fbe  of  use  t 
seeking  em 

the  boys  who  le 
education.     Abo 
ra  to  be   equal 
an  ordinary  nat 
boys,  whom  it  i 
lool,  but  represei 
ere.    About  one- 
rly  impossible  to 

icated  in  the  prop 
over  to  their  fr 
ducation,  discipUu 
be  lost  to  the  A 
be  a  gain  to  tli 
icates  of  good 
for   aa  orderly 
point  to  impre 
ning  the  Reserve 
lid  be  presented  t 
uaterial  benefit  fro 
3  them  if  coupled 
ployment  after  th 

ve  the  Chel- 
ut  ODC-third 
to    that  ob- 
onal   school, 
s  difficult  to 
ted  perhaps 
weutieth  of 
teach — con- 

oeed  militarj- 
ends  at  the 
e,  drill,  and 
rmy  in  some 

community 
conduct  and 
lud  effective 
a  upon    the 

and  Army, 
J  those  hold- 
ro  it  whilst  in 
with  a  certili- 
e  completion 

152  THE   ESTABLISHMENT   OF  COUNTY 

of  llnir  ])ori(wl  of  service.     I  have  no  doubt  after  a  few  years  sucli 
cerlilicalcs    would   bo  found  <-(.Ttain  passports  to  eriiploymoiit  in  all 
(►llici's  of  minor  trust,  in  tlio  constnbulary,  tlie  railway  and  tdoj^niph 
scivitrs.  cVc,  is:r.     It  would,  iudc^^d,  ha  good  policy  to  make  them  so. 
Ijut  ju'iliaps  you  will  think  1  am  laying;;  more  stress  than  neeos.sary oq 
Ihe  (.-ivil  destiny  of  tiie  lads  pas8in<^ throup:h  the  proposed  sfhools;  but 
if  you  reflect  ft»r  a  moment,  y<»u  will  pereeive  that  the  kind  of  training 
su^'iresleil  for  these  schools  would  make  "  effectives  "  for  many  ci\il 
emjiloynicnts;  the  schools  would  have,  on  this  account,  an  equal,  if 
not  slrnn^'-er,  claim  to  support  u])Ou  the  Educational,  as  ujxm  tho  War 
Dc'partniont.     Thei'e  would,  therefore,  be  strong  grounds  for  ap|)oaling 
to  the  former  t(»  contribute  to  the  establishment  and  maintenaiioe  of 
one  sucii  school  at  least,  in  every  county,  for  soliciting  tho  consideration 
of  the  proposed  military*  seminaries  in  any  future  scheme  of  general 
education  :  not  that  I  imagine,  with  a  well  organized  plan  of  indus- 
trial training,  the  ex[)ense  of  maintaining  such  institutions  would  Ite 
verv  ii'reat. 

The  statistics  (if  the  llo^'al  Chelsea  and  Hibernian  Schools,  althongh 
sufliciently  encouraging,  must  ne(x.*ssarily  fail  to  give  any  adequate 
idea  of  the  aid  the  pr()posed  county  military  training  schools  would 
lend  to  recruiting  the  Army.  The  two  model  schools  referred  to,  are 
only  open  to  soldiers'  orphans,  who  are  admitted  without  any  physical 
or  I'llncational  (lualification.  But  the  ctmnty  schools  would  Ix?  opefn 
to  all  comers  j»hysically  <pialilied,  able  to  read  and  write,  and  well 
recronimended.  The  pro])osed  schools  would  open,  as  it  wore,  new 
gates  to  employment  and  jjnunotion,  wdiich  would  soon  become  known 
in  eacli  district,  and  be  ivgarded  as  promising  openings  to  the  L'ldsofthe 
inihistrial  classes,  as  well  as  to  the  sons  of  soldiers.  Let  us,  however, 
attemjit  som<' sort  of  six>culative  calculation  as  to  the  number  of  re- 
cruits the  county  military  schools  would  send  into  the  Army,  Toko  the 
number  of  military  (hstricts  at  85,  equal  to  that  of  the  counties  in 
England,  Scotland,  and  Wales,  and  let  a  hundred  boys  be  annually  ad- 
mitted to  each  of  the  j>rimary  schools,  conmiencing  January  Ist,  1870, 
then  on  the  1st  of  January,  1873,  of  the  25,500  lads  in  training,  8,500 
(their  sch«>ol  term  having  expired)  would  be  transferred  to  tho 
lieserve,  the  same  munber  in  U74,  1875,  and  1876,  in  all  34,000,  and 
of  course  their  vacancies  supp.ied  in  the  scIkkiIs.  But  on  the  let 
.January,  187(1,  8,500  men  being  due  to,  would  be  passed  from  the 
Ueserve  to  the  regular  Army,  leaving  25,500;  8,500  men  would  also 
join  tin?  Army  on  January  1st,  1877, 1878, and  1879.  On  January  Ist, 
l.s7'.>,  however,  8,500  would  complete  their  stipulated  (first)  term  of 
ser\ic<',  and  be  entitled  to  their  discharge.  Thenceforward  there 
would  always  be  25,500  boys  in  training,  25,500  recniits  iu  the 
Keserve.  and  25.500  men  in  the  Ami}-.  These  are  results  not 
to  he  despised,  though  made  (m  an  assumed  quantity,  whicli,  I 
think,  you  will  agree  with  me,  might  be  increa.sed  in  ]>nictice.  The 
foregoing  calculation,  too,  does  not  inclu<le  the  Oflicers  and  nou- 
ct)mniissioned  Ofticers  who  would  be  added  to  the  Army  by  the  middle 
and  high  sciiools,  nor  attempt  to  estimate  the  numl)er  of  menio  be 
<leriv(Ml  from  the  other  portit»u  of  the  pro] >osed  lieserve  force,  which 


MILITAKV   TRAINING    SCHOOLS,    ETC. 


153 


wnuld  lie  olUolied  to  that  emanating:  from  the  Bchools  for  a  certain 
umuW  ii(  daj-8*  during  the  drill  eeasoa. 

Three  or  four  years'  service  in  tliia  division  of  the  Reserve  should 

iTTinpt  working  men  fniin  further  call  for  military  service  abroad  ;  and 

I'l  Hut  liraucil  the  pensioners  of  the  military  school  system  would  be 

:rinn»d. 

I  h■.\^-<^  only  briefly   ulluded  to   an  educational  grant  a**  probably 

'.._    tlic  Ufaus  to  establish  and  maintain  theae  Bchoolx  {  but  I 

ill''  nobility  aud  pentry  of  the  country,  once  convinced  ot  Iheii" 

I"-,  would  soon  naslcu  to  endow  and  render  them  independent 

lii^r  pecuniary  aid. 

I  do  not  pTojjose  Uiat  any  great  extension  of  education  in  a  lileraiy 

"~»ion  should  bo  the  main  featnre  of  the  primary  schools,  but  that 

lin  degree  of  instmction,  which  together  with  industrial  training 

I  re^lar  drill,   is  calculated  to  ma^e  the  intelligent,  self -helpful, 

i  generally  useful  soldier.     But  1  would  institute  a  special  class  for 

e  lads  who  should  display  superior  mental  ahiJities,  and,  as  in  the 

T  actiQote,  exempt  thosa  coinpoaiug  it  at  intervals  from  some  of 

e  laborious  dutiei^.     The  objects  of  a  special  class  will,  perhaps, 

r  ttnderst'tod  from  the  following  extract  from  the  report  of 

lat-ColoDol  Uleig,  who  in  reporting  upon  the  Ist  depot  batta- 

k  wtiere  the  education  of  the  soldier  is  much  encouraged,  remarka, 

Iw  BChoolinaster  has  his  Commanding  Officer's  orders  to  send  away 

"Uic  Icoat  instructed  for  whom  he  may  not  have  room,  and  to  keep 

"  fiw  further  instniction  those  who  have  already  acquired  some  know- 

"  Wpf  of  the  subjects  usually  taught.  It  is  the  Conimajiding  Officer's 

■'  iipiiuiiu.  iliat  lAfte.  and  not  the  entirely  illiterate,  are  the  men  whom 

"  it  a  inosl  to  the  interest  of  the  service  that  tlio  sclioolmaBter  should 

-  take  in  hand.t " 

Tbe  school  course  should  comprise  : — 

Religious  iostrui-tion. 
Arithmetic. 
English  history. 
Geograpliy. 
Grammar. 
Dictation. 
Model  drawing. 
Vocal  music. 
Inatrnmcntal  muiii'. 


indutrial  Iraini 


,nga. 


Car  pent  el's. 

Smiths. 

Wheelwrights. 

Shoemakers. 

Tailors. 

Tentn  takers. 

PThMe  noiild  ho  better  distributed  Iban  twenty 
iTj'-ciDf  (UjE  together  voiild  bn  qiiiU)  ou 
II  tUis  portion  of  tbe  (brce  18  deaigned. 

t  Fouth  Beport,  IMti. 


if  Uic  quBBtion  for  woriiug 
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It  would,  perhaps,  be  inexpedient  to  carry  on  industrial  trwuin^  in  all 
these  crafts  in  one  establishment;  some  might  be  practised  in  one 
district  school,  some  in  another.  But  I  would  suggest  that  theru 
should  bo  fann  land  attached  to  all  the  militaty  schools,  and  that  al' 
hands  in  the  lower  schools  should  be  employed  at  certain  seasons  ij 
agricultural  labours ;  the  experience  bo  obtained  might  render  the  lad 
at  some  time  or  other  more  usefnl  an  soldiers,  and  the  time  must  comn 
perhaps  is  already  come,  when  rifle,  pick,  and  spade  must  joomej 
together.  A  friend  of  mine  thinks  that  the  muzzle  of  the  rifle  shouf 
be  contrived  to  alternate  between  spade  and  blade, 

la  suggesting  the  length  of,  and  the  divisions  of  the  term  of  s 
vice,  it  is  of  course  at  a  theoretical  venture  which  would  re^fnirj 
modification  and  welding  to  the  existing  state  of  things,  and  conditioiH 
only  applicable  to  men  who  may  have  passed  through  the  Cotmt^ 
Military  Schools,  I  am,  however,  intuitively  inclined  to  favour  shod 
periods  of  service.  The  moderate  term  proposed,  would  enable  meii 
entering  the  Army  to  look  forward  to  civil  employments  in  the  prime 
of  hfe,  in  the  event  of  their  changing  their  military  minds,  and  wish- 
ing to  leave  the  Army.  There  is,  however,  the  possibility,  the  pro- 
bability, that  many  men  would  prefer  remaining,  and  prolonging  their 
term  of  service,  if  the  conditions  offered  were  to  be  made  sufficientlv 
favourable.  To  promote,  to  ensure  such  a  result,  I  would  propose  that 
there  should  be  two  other  terms  of  service,  of  three  years  each,  in  thf 
regular  Army,  which  would  make  the  whole  period  from  entering  the 
schools  to  the  soldier's  final  discharge,  fifteen  years,  lor  each  of 
those  additional  terms  there  should  be  a  bounty,  which  should  be  paid 
at  the  soldier's  option,  cither  at  the  beginning  or  end  of  each  term  of 
fresh  enlistment,  and  which,  in  case  of  a  man  falling  or  dying,  during 
either  of  these  periods  of  service,  if  not  previously  received,  should 
be  paid  to  his  nearest  relative.  And  further,  that  in  case  of  payment 
of  bounties  being  deferred  till  discharge,  at  the  end  of  fifteen  years,  a 
soldier  should  have  the  option  of  receiving  full  payment  of  bounties, 
or  a  pension,  but  in  case  of  choosing  to  be  pensioned,  the  country  to 
have  a  further  claim  upon  him  for  service  in  the  Eeserve  till  the  age  of 
forty.  If  disabled  in  the  service,  the  soldier  to  receive  full  pay  ^^ 
bounty  or  bounties  and  a  pension.  By  such  means,  and  by  degi 
beheve,  we  should  have  not  only  a  considerable  and  valuable  fc 
thoroughly  trained  men  in  the  ranks,  but  also  a  force  of  capital  BOldl. 
HCattered  through  the  land  in  civil  employments,  who  would  be  Bttt^ 
in  larger  or  smaller  numbers,  to  gravitate  to  the  ranks  ngsdu,  in  tW 
collapse  of  industries  which  inevitably  succeeds  the  declaration,  i 
continues  during  the  prosecution,  of  war. 

The  promotions  to  the  middle  school  would,  as  a  rule,  perhaps,  be  ' 
made  for  that  special  class  of  lads  displaying  most  capacity,  and  who, 
(ju  that  account,  would  have   extra  opportunities  aifordcd  them  nl 
acquiring  knowledge.     I  must  now  pass  on  to  the  further  considera- 
tion of  the  middle  school. 

Middle  School. — In  this  department  the  course  of  instruction  would 
have  a  wider  range,  its  professed  object  being  to  prepare  the  lads  for 
the   Engineer  corps,    and   as   N  on -Commissioned   Officers.      Here    1 
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v[mK  more  ezperienco  and  knowled^^e  of  detail  than  I  can  posHibl y 
Mend  to,  and  will,  therefore,  only  subjoin  the  tinio  tabic  of  lli'e 
onual  school  of  the  Royal  Olielsca  Asylum,  as  probably  suggest  iiijr 
0  approximate  notion  of  the  kind  of  studies,  and  the  time  whioli 
kmld  be  devoted  to  each. 


UTeeelt  DiMribution  of  Time  in  the  Normal  School  of  the  Royal 

Asylum,  Chelsea. 


Ist  ClOBD. 

2nd  Class. 

lloun. 

Hours. 

SeligHnu  inntniction 

•  • 

•  •                  •  ■ 

2 

2 

Writiiig  papcn  on  Bcriptiiral  Bubjccl:* 

'.'•     u 

li 

3£a(kematics. 

1 
1 

Arithmetic 

1 

2 

AlJWlMWB. 

.. !         2 

2 

Eudid     .. 

','.]         \ 

2 

If  cdunira 

1 
1 

0 

^iM^^^aaWBA*^''^                        •  • 

0 

En^sh  history  . . 
Do.    gnunmar 

'•'■'     2      1 

2 

•^ 

2 

Rctdmg  .. 

2 

2 

Oeognph  J 

•* 

2 

Foitificstkm 

2 

2 

Model  drawing  . . 

3 

3 

Toad  miuic 

■1- 

4 

Chembtiy 

1          •  • 

2 

2 

Phytict   . . 

M 

2 

PriTite  studr     . . 

. .  ■           /a 

74 

Enmimtion 

1           »> 

2 

Drill  and  gymnikiticA 

:    ::;    « 

G 

Total 

•  • 

■  •                   • 

•        •  • 

13 

45 

In  the  jjcncral  drill  which  would  take  pla<'(»  daily,  or  at  n*;**!!!!!!' 
leiraU,  the  lads  of  the  middle  school  woiilil  t:ike  tlu'ir  rclativ*' 
idee  as  Non -Commissioned  Officers. 

TV  Hiffh  Schoftl. — I  propose  that  the  «'')ursc  «>f  study  in  this 
piftmcnt  shall  be  entirely  scientific,  an  exc(^ptinii  ]K'lnJ^^  pciluips. 
ide  in  favour  of  some  of  the  modern  languuL^-c?*.  and  should  cnni- 


Pure  Mathematics. 
Sxction  1. — Arithmetic. 
Alfcebra. 
Euclid. 
Plane  Trigonometry. 


Section  2i 


-Spherical  Trigone )nu' try. 
Elements  of  co-ordin;itc  ireometry 
Diffcrcntuil  calculus. 
Integral  calculus. 
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Mixed  Mlltllol^ati^^•*. — Statics. 

Dynamics. 
IIvdro8tatics. 
Modern  j^co^rapliy. 

KxpcriiiicMital  j^ciciiccs. — (.'lu'iiiistry. 

Iloat. 
Li^dit. 
Electricitv. 
Ma^iiCtlsni. 

\atni-al  Sciences. — ^Fincralog-y. 

(reolo^y. 

Froc-liaiid  drawin;^. 
( Jcunietrical  drawiii;^. 
PcMnianent  fortification. 
Field  fortification. 

According  totlu?  plan  sn^^ostod,  the  (/cnrntl  cducalional  attainments 
■  )f  liie  students  of  the  liiy;h  richool  would  Ini  testetl  by  the  exuminiitiou 
ii.tr  admission. 

This  wouM  hav(i  tin*  julvantajjrp  of  dividing  tho  term  of  study  into 
two  }»('nods.  which.  I  think  would  ho  a  boon  both  to  tho  tutors  and 
tutored.  The  work  of  both  jUTiods  would  bo  easier  done,  better  done, 
.umI  nj«»n>  indelibly  impressed  upon  the  memory.  Time  shoidd,  of 
rouise,  be  set  a|)art.  for  keeping  Hjt  tho  attainments  of  the  first  course. 
And  eoniinissions  should  be  periodically  awarded  for  excellence. 

Th«' cnuvse  of  study  in  tho  hi^h  school  should  be  suiliciently  com- 
prehensive to  <Mitible  nu'u  to  pass  (»xaminationfl  for  any  of  the  G«>vcm- 
nieiit  appointments,  military  or  civil.  Thost?  s}H.'cial  military  subjects 
whieli  wonhl  sli;;htly  extend  tho  ran^e  of  study  of  civilians,  I  think 
simuld  be  absolutely  requinMl  of  all  canditlates  for  colonial,  if  not  for 
all  important  (^)vernment  aj)pohitments.  And  a  diploma,  or  jwr- 
missioii  \n  u>e  the  allix  ll.M.S,  (lli«i:h  Military  School)  should  |^ve 
preference  in  all  api»ointments  to  the  Army,  tho  Uescrvc,  tho  Militia, 
or  th(?  VolnntciTs. 

1  would  also  sup^^^-esl  that  tho  depot  battalion  of  kouic  rcp^imcnt  be 
loeated  in  the  neighbourhood,  or  at  no  ^reat  distance  from  the 
militarv  school.  To  this  (U'i)ot  all  the  recruits  of  the  district  nhould 
be  passed,  so  that  a  particular  regiment  w(mld  ^aduaily  be  associated 
whh  a  p.irti(Hdar  district,  a  condition  which  I  believe  would  materially 
pn.'uote  tiie  ^^eneral  or  o|kmi  i-ecruhinji^  in  that  (hvisiou  of  the  countiy; 
and  tliat  men  passiri;/  tln'ir  lirst  {MM'iod  in  the  Keserve,  nliould,  if 
qnahtied.  an<l  so  tlesiring,  be  transferred  to  tho  Anuy  before  that  period 

<*XpiR'. 

Not  one  of  tlie  least  advantages  of  this  system  would  be  its  appli- 
eabilily  to  the  lolonies.  It  would  link  tt»<xetlier  the  home  an'l  colonial 
military  or;;aniza lions,  jind  prepare  an  effectiv<»  nucleus  (»f  a  def<Misivo 
foree  in  »aeji  of  our  cnlrMiial  iM)ssessions  n^ady  to  be  supplemented  on 
enui^^TMM  V  with  troops  from  Kn^land,  and  jMissessinj^  that  h)cal  know- 
le«lL:'e,  the  want  of  wliicli  so  often  leads  to  unnecessary  sacriiice  of  life 
and  to  tli-^a-^ter. 
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^  In  crnKdndiD^  tlie  expositJoii  of  my  scheme,  it  will  perhaps  assist  you 

1  gnay  ibe  pi'Oixiaal  iu  its  totality  if  I  give  a  brief  suimatiry  of  its 

■Kent  (joiiils.      The  Comity  WiliiaTy  Traiuinp  Schools  aru  of  course 

be  basis  of  the  system.     The  Primary  Schools  keeping  np,  according 

Id  llw  calculation  adoptett,  and  independently  of  any  other   source, 

ASW)  men  in  the  Reserve,  and  25,500  men  iu  the  Army.     These  men 

imld,  mitroorer,  be  skilled  haudicraftsuien  in  those  special  industries 

alciilat«d  to  render  an  Army  indopeudent.     Then  there  would  be  the 

'liddle  School,  supplying  the  Engineer  Corps  and  educated  Non-com- 

iiiMJoned  Officers,  whose  numbers  are  not  included  in  the  estimated 

ii.500;  if,  however,  we  take  30  as  the  number  of  boys  annually  ad- 

Jilted  to  each  of  the  schools  in  this  department,  that  estimate  would 

■liTe  m  be  increased  to  28,000.    Then  there  would  be  the  Fligh  School, 

■■rppwiiig  men  for  commissions  in  all  brauches  of  the  service  for  the 

\ni)y.  th*  Ileserve,  the  MJtitJa,  and  the  Volunteers,  and  not  only  de- 

.■■  -  \  rii  jriveablementothe  military  but  also  to  the  civil  service,  for  it 

riuit  with  such  extensive  colonies,  and  comparatively  so  small 

'i;-.i;,.  that  men  holding  civil  appointments  should  havothat  amonnt 

1  ;i_iiijry  education  which  would  enable  them  in  any  case  of  rebellion 

ixurgiuiixA  their  countrymen,  and  the  available  re.'tnurces  of  the  station 

fiw  iMfcnce,  to  the  best  advantage.    The  High  Schools  shoufd  in  fact 

'—  wmrinariea  where  men  should  be  prepared  for  important  posts.     The 

-  -  -'  ■'y^tcm,  too,  provides  for   the   promotion  of  talent  from   the 

■  .  M  tliehigh  department,  bo  that  every  boy  entering  the  lowest 

'  iiiMkuow  that  the  highest  appointments  would  be  open  to 

:    iM  he  display  the  requisite  ability.    The  scheme  also  suggests 

iuting,  the  identifying  a  refpnient  with  a  particular  military 

I  I'l  its    training  schools,  the  dep6t  of  that  reglnient  being 

riiilitaiy  schools  of  the  district,  and  the  head-quarters  of  the 

.      iH  well  as  of  the  recruiting  staff  and  depot  battalion.      This 

» iKikcd  forward  to  as  eminently  calculated  to  promote  recruiting  In 

t  Strict,  and  to  develop  an  etpril  de  eorpe  not  likely  to  be  so  well 

Utrrd  by  any  other  means.    To  all  these  advantages  superadd  that 

m^aAaay  of  thoroughly  trained  soldiers  scattered  througb  the  land 

■  ovfi  employments,  on  acc»unt  of  the  moderate  term  of  service,  who 

'd  atMid  the  country  iu  good  et«ad  in  case  of  invasion,  and  who 

t  not  be  proof  against  a  good  bounty  in  other  cases  of  need. 

)  IB  alao  the  proposed  extension  of  the  system  of  Military  Schools 

■  ooloiues,  wore  especially  to  those  of  Canada,  Australia,  and  New 

1,  which  would  link  together  the  home  and  colonial  military 

tntions.     It  is  also  proposed,  under  certain  contingencies,  that 

^  hiys  from  the  Primary  Schools  shall  be  passed  annually  to  the 

jenv,  and  from  the  Reserve  to  the  Army,  so  as  to  rapidly  increaee 

Bstntngth  of  the  latter,  and  from  this  source  alone,  to  100,000  men. 

tIIjt  I  have  to  mention  that  branch  of  the  Reserve  whidi  would  be 

~i»Mi  to  working  tneu  for  a  h'mited  period  of  home  service :  the  con- 

tiliniM  wviuld    no  similar  to  those  of  the  Militia,  but  the  drill  da^s 

■  !^^rtnbpt«I  over  the  year,  so  as  not  to  interfere  with  their  induatnal 

•mpatiomt.     The  institution  of  this  branoh  of  the  Ileserve  would,  I 

•jnli,  offer  a  more  acceptahle  form  of  service  to  the  artiaau  than  that 
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'»f  Volunteering  or  the  Militia.  To  this  branch  the  pensioners  of  the 
school  syrtteni  would  be  returned,  and  from  it  many  recroits  would 
doiibtlcas  be  sent  up  to  the  Army. 

Such,  then,  are  the  means  by  which  it  is  surmised  we  might 
;^)iidua]ly  establish  a  common  educational  bond  between  the  forces 
»if  tlu!!  Empire,  calculated  to  secure  unity  of  action,  means  which, 
wliatcver  you  may  think  of  their  numerical  results  to  recruiting,  you 
will  ptM-haps  admit  would  materially  augment  the  rnorale  and  general 
cfiicicncy  of  the  Army,  promise  to  give  that  intelligence,  smartness, 
and  self-helpfulness  which  make  an  Army,  and  gradually  convert  the 
disjecta  membra  of  our  military  strenprth  into  an  organized  arterial 
syst(?nu  Moreover,  that  the  proposed  reform,  though  calculated  to 
mitigate  class  distinctions,  is  sufficiently  conformed  to  the  present 
constitution  of  the  State  as  to  assimilate  itself  with  those  social  demar- 
cations which  have  become  a  national  characteristic  most  diflScult  to 
modify,  not  to  say  subvert. 


Addenda. 

The  authorized  establishment  of  boys  at  Chelsea  Asylum  is  500. 
The  actual  number  on  the  31st  March,  1866,  was  499.  The  boys  are 
received  between  the  ages  of  5  and  10,  and  under  ordinary  circum- 
stances they  are  not  kept  after  14. 

The  elder  boys  are  instnicted  either  in  music  or  trades,  thedis- 
tribntion  being  at  present  as  follows: — 


Musicians 

Ih'ummers  and  Fifers  . . 
Tailors  . . 
Shoemakers 


91 
02 
1)2 

H5 


The   followinj^  table  sliows  the   number  of  boys  who  have  been 
discharged  from  the  Asj'lum  since  31st  December,  1860: — 


Xumber  of  Boys  whose 
time  expired. 

Number  of  Boys  re- 
ported lit  for  the  Army. 

Years. 

c 

• 

"c 

Volunteered 
for  Army. 

Remained 
08  Monitors. 

0^ 

ISGl 

1  l>l)a>                    ..                             ..                             ••                              •• 

1HG3 

ISCvt  (1st  Jan.  to  31st  IW.)   .. 
I  S(>r>  ( lt»t  Jan.  to  31st  Mart'li). . 

l^j'U  (1st  April  to  31st  Mnn'h> 

410 
410 
410 
497 
497 

496 

42 
65 
92 
69 
14 

(?3 

4 
11 
11 
20 

6 

15 
67 

46 
76 
103 
89 
20 

78 

30 
52 
77 
43 
12 

4(5 

•  • 

3 

1 
1 

•  • 

•  • 

6 
19 
24 
45 

8 

17 

Total 

•  ■ 

345 

412 

269 

5 

119 
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The  proportion  of  those  boys  reported  fit  who  volunteered  for  the 
Army  remains  the  same  as  in  1864-65,  being  73  per  cent. 

The  following  table  is  an  epitome  of  a  return  drawn  up  from  reports 
received  from  the  several  regiment*  to  which  the  boys  of  the  institu- 
tion have  volunteered.  Of  521  children  trained  in  the  schools,  and 
afterwards  enlisted  in  the  Army,  6  have  by  their  conduct  and  talents 
msed  themselves  to  the  grade  of  Commissioned  Officera.  Less  than 
3  per  cent,  are  classed  as  bad  characters,  and  only  6  per  cent,  as  in- 
different. 


Bank. 


OflScora 6 

Stoff-Scrgcvits     ..         ..  2 

Colour-SergeanU . .          . .  5 

Bandmaaten        ..  2 

Sergeants  ..         ..         ..  35 

Drum  and  Trumpet  Majors  10 

Corporab  and  Bombardiers  42 

Ilrummcrs                        . .  161: 

Privates                . .          . .  255 

Total 521 


Character. 


ExemplaiT 

Very  good. . 

Good 

Indifferent 

Bad 

Very  bad  . . 


28 

149 

304 

31 

12 


Total 


521 


YOJ..   ZUI. 


M 
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Monday,  March  22iid,  18G0. 

Majou-General  The   HON.   JAMES  LINDSAY,  1  impector-Genenil 

of  llesorv'e  Forces,  iii  the  Chair. 


NAMES  of  MEAIBERS  who  joined  the  Institution  between  the  15tli  and  22ml 

March,  18G9. 

LIFE. 
AVilflon,  A.  K.,  Lieut.  R.N.    9/. 

ANNUAL. 

Roberts,   II.   B.,   Major  Royal  Marino  Montgomery,  W.  E.,  Lieut.  Scots  Fuiil. 

Artillery.     1/.  Guards.     1/. 

Haiuilton*  C.  E.,    Lieut.-Colonel   80th  Teschemaker,  T.  R.,  ^Mujor  (h.-p.)  RA. 

Lancashire  Rille  Vols.     1/.  1/. 

Campbell,  V.  Lorn,  Lieut.  Seots  Fusil.  Fitz-Ocrald, '  J.  P..  Lieut.  North  Cork 

Guards.     1/.  Rifles  Militia.     1/. 
Kennedy,  A.  F.,  Conidr.  R.N.     1/. 


OUR  llESERVE  FORCES. 

A   paper  |)ro|Kir(Ml  by  LitMitoimnt-Colonol  Malet,  (ireuadier  GuardB; 
aii<l  rend  by  j^iu  Alexander  Malet,  Bart.,  K.C.B. 

The  Chairman  :  I  have  now  llie  pleasing-  duty  of  iutrodiicing  to  the 
mec^tin;;!:  Sir  Alexander  ^^alet,  wlio  is  kind  enough  to  read  a  paper 
pn'pared  by  his  son,  Lieutenant-Colonel  Midct,  on  "Our  Kc»erve 
F()ro(»s,"  whicli,  beinp^  a  subject  at  the  present  moment  engaging 
a  great  amount  of  public  attention,  and  also  a  subject  to  be  almoBt 
innnediately  brought  before  Parliament,  when  they  go  into  the  next 
Army  estimates,  1  am  sure  will  be  received  here  with  all  that  atten- 
tion whieh  it  deserves,  and  to  which  the  ability  of  its  author  fairiy 
I'ntitles  it. 

Sir  Alexander  AFalet  :  The  Chairman  and  meeting  will  periiaps 
pennit  me  to  explain  in  a  very  few  words  how  1  am  here,  ciyilian  aa 
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I  lam.  M  n  iwadpr  of  a  military  paper.  Mj  aon,  who  prepared  it.  was 
Bibruail  al  the  timo  when  I  ^vc  notice  to  read  it  at  a  meeting  cC  tho 
Bflddrty  of  Arts,  where,  as  jou  arc  aware,  the  subject  of  our  Arriiy 
■icfoiTuation  or  re-organizotion  has  been  brought  forward  by  Mr.  Heni^- 
Kwf:  hut  ihe  matter  brought  forward  was  of  such  length  that  I  did 
Mm  find  ronm  for  reading  the  pnper,  and  I  thought  it  woald  ho  more 
■prnjwly  read  at  a  meetiDg  of  the  members  of  this  Inatitution,  where  it 
■vonlil  also  be  more  likely  to  be  appreciated.  I  have,  liovrever,  only 
■tar  difficulty,  viz.,  that,  though  the  father  of  the  gentleman  who  wrote 
^»|w]>irr,  laiu  not  the  father  of  the  writing,  and  that  probably  1  should 
He  onoi^ual  tn  defend  the  thesis  ;  hut  as  my  son  haa  returned,  and  is,  1 
mm  happy  to  say,  now  present,  1  have  no  doabt  that,  if  it  is  attacked, 
BhwiU  be  able  to  fight  tiis  own  battle  and  defend  Ilia  own  positions.  1 
Brin  DOW,  with  your  permission,  read  the  paper. 

ix  Enpliah  gentleman  was  once  asked  by  a  foreign  Staff -officer, "  How 

BMiy  tratieports  do  yoo  suppose  itwo\Lld  reqwirc  to  convey  an  invading 

may  to  your  shores  I"     Our  coantrymaa  replied,  with  perfect  candonr, 

'l  do  tint  know,  but  would  undertake  to  send  home  the  survivors  in 

TM."    Most  of  us  fondly  cling  to  the  above  condensed  estimate  of  the 

tltiiaatc  fute  of  an  invader,  but  some  impatient  spirits  would  like  to 

i»e  a    fair  prospect  of    such  a  satisfactory  result,  being  ncliit'vod, 

K  iqr  in  a  fortnight's  time,  after  the  landing  of  the  enemy — and  these 

LfttMisfied  people  assert  that,  as  we  have  in  round  numbers  about 

Bne  bnudred  thousand  Militia,  Yeomanry,  and  Yohintoin's  in  this 

nhnd— s  force  certwn  to  double  itself  on  the  least  symptom  of  real 

Hk^ — it  is  a  pty  that  there  should  be  a  chance  of  a  campaign  on 

^HT  Icrritories  being  extended  over  a  period  of  three  or  four  nioiitlis 

Hk  want  of  a  little  timely  organization  on  our  part. 

■  ' Those  who  advocate  the  adoption  of  a  grand  military  system  for  om^ 
Hberve  forces,  are  be^ng  no  question  in  assuming  that  an  invasion 
Bf  England  is  possible.  The  existence  of  the  Volunteers  pi-oves  that 
Bie  nation  at  large  believes  that  a  certain  combination  of  events  might 
■m  to  this  result.  The  Volunteers  arc  well  aware  of  their  own 
Btoncocaings,  and  demand  a  proper  organization  at  the  handM  of 
Dev«mment ;  but  as  yet  we  have  heard  of  no  plan  emanating  fnmi 
■■U  War  Office  calculated  to  give  cohesion  and  efficiency  to  t!ie  liotiTo- 
Hiueous  elements  which  we  dignify  with  the  name  of  the  "Reserve 
Hnnv"  of  (ireat  Britain. 

■LGiveru  a  war  declared  between  England  and  a  continental  power, 

Hmnw,  fiw  instance,  after  a  sudden  and  brief  dispute — France,  with 

f  ^Ter  1,200,000  well-equipped  soldiers,  has  really  an  embarras  de  choir 

P  Iv  our  Binioyauce.     Mistress  of  the  maritime  base,  "  Marswlles,  Tou- 

I  ha,"  alio  lands  a  corpg  iTarm^  in  Egypt,  and  cuts  off  om-  communica- 

Boog  with  India,   before  we   can   eo  much  as  re-inforce  the   Malta 

I   prriMiji,    Her  cruizers  land  stores,  arms,  and  possibly  men  to  foment 

S«tff>-rtioH  in  Ireland.      We  awake  to  learn  thai  the  pi^pnlalion  of 

Ujwrr  Oaiutda  have  not  yet  forgotten  that  they  are  of  Fi'snch  origin, 

B^^ltlhe  MHUQ  time  we  find  ourselves  threatened  in  the  very  heart 

■■■^■in.     Let  such  a  power  have  but  one  European  ally,  and 
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this  dangler  is  magnified  to  an  iudefinite  extent.  Should  we  fail  to 
take  the  initial  ive  in  the  occnpation  of  Belgium,  she  and  her  ally  will 
niako  short  w(n*k  of  gobbling  up  the  little  territory,  while  a  third  power 
comforts  herself  with  Holland,  and  we  ^lall  have  the  satisfaction  of 
seeing'  Antwerp  and  the  Scheldt  included  in  the  hostile  base  of  opera- 
tions againft»t  our  shores.  Ireland  would  require  plenty  of  troops  ;  all 
our  colonial  garrisons  would  be  screaming  for  reinforcements.  If  we 
could  throw  30,000  men  into  Belgium,  it  would  be  a  severe  strain  upon 
our  resources. 

Let  lb*,  then,  consider  what,  under  present  circumstances,  would  be 
our  uK'thod  fur  utihzing  the  reserves  of  Yeomanry,  Volunteers,  and 
Militia.  As  usual,  we  should  begin  by  robbing  Peter  to  pay  Paul. 
All  or  nearly  all  our  Militia  would  be  at  once  embodied,  and  as  soon  an 
each  battalion  had  attained  a  respectable  degree  of  ellicieucy,  it  would 
b(i  broken  up  and  its  Ofticers  disheartened  by  seeing  all  their  Ix^st  men 
<hafted  into  the  line.  Last  year  we  were  promised  by  the  Minister  at 
War  a  Reserve  for  the  Regular  Anny  of  30,000  men,  to  serve  in  war 
under  the  same  conditions  as  the  line.  If  we  had  them  they  would  for 
a  time  stave  olT  the  depletion  of  the  Militia;  but  where  they  are,  no 
one  knows.  Of  course  there  would  be  a  vast  deal  of  drumming  and 
fifing  among  the  Volunteers;  " each  Yeoman  would  draw  his  battle 
blade,"  and  the  ranks  of  every  corps  would  be  filled  to  overflowing — in 
three  weeks  we  should  have  at  least  400,000  men  under  arms,  but  how 
organized /  how  commanded? 

Shall  we  see  each  Lord  Lieutenant  like  a  baron  of  old  leading  his  con- 
ting(jnt  to  the  war  .'  Will  Dorset  follow  Lord  Shaftesbury?  and  Lan- 
cashire cry  •*  Sefton  to  the  rescue  !"?  What  will  be  the  destination 
of  all  those  picturesque  little  detachments  of  light-horse  Volunteers 
who  apiM.ar  by  twenties  and  thirties,  in  various  uniforms,  at  all  Volun- 
teer reviews  ?  There  are  about  1,300  of  them  in  all,  but  how  are  they 
to  be  united?  Where  are  the  knapsacks  and  Snider  rifles  for  the 
infantry? — the  horses,  waggons,  and  rifled  gims  for  the  artillery f 
Will  the  Yeonuwi  be  brigaded  according  to  modern  theories,  or  will 
they  aet  every  regiment  for  its  own  county  in  independent  glory? 
Where  are  the  magazines  for  such  an  army  as  might  be  required  to 
take  the  liehl  ?  Where  is  its  train  ?  What  system  will  be  followed 
in  sn]»]jlying  the  troops  with  their  first  and  second  reserves  of  ammuni- 
tion .'  is  there  any  field  hospital  corps?  And  last,  not  least,  what  is 
to  be  tlie  administration  of  this  great  mass  of  men?  Where  is  its 
stall"?  Will  it  be  formed  into  corps,  divisions,  and  brigades?  Where 
are  tlie  various  departments?  To  all  these  queries,  echo  answers 
alternately  "  llow!"  and  ** Where!'* 

Does  any  sane  man  in  Enghmd  believe  that  these  matters  could  be 
put  on  a  proper  footing  in  a  few  weeks  or  perhaps  days  amid  the  con- 
fusion ami  anxiety  of  appnihended  invasion  ?  The  resources  of  Wool- 
wich— our  un<' great  military  arsenal — would  no  more  than  suflicc  to 
su})ply  the  needs  of  the  Regular  Army,  and  our  garrisons  spivad  over 
th(.'  surface  of  tin?  (?arth.  As  for  the  staff  and  administration,  it  is 
sheer  inibeeility  to  suppose  that  a  system  will  rise  out  of  chaos  at  our 
need.     Yet  we  put  off,  and  hesitate,  when  a  httle  forethought,  and  a 
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moderate  expenditure,  would  insure  us  against  the  possibility  of  a  dis- 
graceful disaster.* 

Xo  one  who  will  honestly  contemplate  the  necessities  of  modem  war, 
can  doubt  that  what  the  country  really  requires,  is  a  complete  reform 
of  our  existing  military  institutions.  So  far  as  it  goes,  the  Regular 
Anny  of  Great  Britain  is  one  of  the  best  —if  not  the  best— in  the  world. 
Those  who  believe  that  all  improvements  are  comprised  in  doing  away 
with  the  purchase  system,  do  not  know  where  to  begin  or  wliero  to 
cad.  It  is  certain  that  an  Army,  including  Reserves,  of  800,000  or 
900,000  men,  such  as  we  ought  to  possess,  cannot  be  officered  on  that 
sjstem ;  but  till  we  have  something  better,  it  may  be  as  well  to  leave 
ntGoched  the  old-fashioned  machinery  which  for  more  than  two 
oeDtorieB  has  given  us  a  corps  of  Officers  good  and  sufficient  for  their 
work.  Grant  that  our  leaders  did  not  display  extraordinary  geucral- 
ahip  in  the  Crimea,  yet  our  cruel  disasters  were  the  result  of  one  simple 
cauae — we  had  no  Reserves.  WWiout  a  conscription  we  never  shall  have 
ftifl'iwj  properly  called ;  but  ref oims,  and,  above  all,  military  reforms, 
nake  but  slow  pDgress  in  a  country  like  ours,  which  has  been  so  long 
without  enduring  the  miseries  of  war. 

Sooner  or  later,  the  nation  will  demand  a  conscription  carrying  with 
it  a  short  time  of  service  in  the  ranks  and  successive  grades  in  a  first 
and  second  reserve. 

All  men  of  the  military  age  are  morally  as  much  bound  to  serve  the 
State  in  war,  as  to  obey  its  laws ;  but  to  serve  it  efficiently  they  must 
have  learnt  discipline  and  the  use  of  arms,  not  as  Volunteers  only,  but, 
aa  on  the  Continent,  in  the  ranks.  An  English  Volunteer  is  at  least 
aamnch  of  a  military  monster  as  a  Field  Officer  who  has  purchased  his 
OMnmission. 

Pending  the  time  when  reason  or  misfortune  shall  have  roused  the 
aatkm  to  a  sense  of  its  shortcomings,  let  us  consi^lor  the  best  that  can 
be  done  with  what  we  arc  pleased  to  style  our  "  Reserve  forces." 

Hie  existing  military  districts  with  head-quarters  at  London,  ^Ian- 
cheater,  Dover,  Portsmouth,  Devonport,  Colchester,  Woolwich,  Chat- 
ham, and  Edinburgh,  were  constituted  with  a  view  to  ro(]iurcments 
totally  different  from  those  which  have  sprung  up  with  the  formation 
of  Vdonteer  corps. 

Aa  Woolwich  and  Chatham  are  the  nurseries  of  the*  two  scientific 
lervioes  of  artillery  and  engineers,  they  ought  oiicli  to  remain  under 
the  immediate  conunand  of  a  general  Olliccr  charged  with  the  adminis- 
tntion  of  bis  peculiar  branch  of  the  service,  but  subordinate  to  and 
indiided  in  the  first  corps  of  the  Southern  Army,  as  i)i'escutly  to  be 
ipedSed. 

Let  OB  Buppose  the  remaining  seven  districts  as  abropited  or 
reformed,  and  in  their  place,  the  island  of  Great  Britain  divided  into 
three  grand  military  departments,  each  of  thes(>  divisions  into  two  sub- 
depMtmentB,  and  each  sub-department,  as  area,  population,  and  geo- 

*  TVow  who  doubt  tho  necessity  of  previous  or^nizatioii  aro  invited  to  »tudy 
the  mlappj  aunpaign  of  tho  8th  Fedcml  Corps,  under  rrince  Alexander  of  Hesse, 
■  1888. 
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j^rapliioal  i)ositi():i  may  require,  iiito  districts  and  sub-districts,  witliout 

refcroiin*  to  county  bouiidarios. 

ft 

\\-v  pivisumi*  thai  the  re';:nlar  troops  quartered  in  each  suh-dfj>ar1- 
iiu'iil  v.'ould  be;>/o  trm.  under  the  command  of  its  militarj'' cbiuls  iu 
I  he  saiin'  way  as  tlu'y  arc  at  present  under  the  g'eneralsof  tlie  viiriuus 
distrir-ts  witliin  which  they  may  Ik>  stationed.  The  oidy  administrative 
difi'er<Miee  between  them  and  the  Reserve  troops  would  be  that  they 
are  always  under  anns,  and  not  being  locaHzed,  they  miiy  iu  time  of 
peace  1)0  Irausferred  from  one  quarter  to  another  as  at  present.  They 
and  the  various  li(»serve  corps  resident  in  each  department  comjiosf  an 
Army,  comprising;'  iwci  corps  ttannee^  each  with  fixed  head-quarters  and 
separate  administration,  responsible  in  time  of  i)eace  to  the  War  (Jllice 
for  th(*  ellicienc}' of  tl'.v  />■  yonncl  and  nifitcriel  under  its  charge,  and 
capal>le  of  devuloj  ment  at  any  moment  into  the  working  staff  vi  an 
Army  in  tlu>  tield.  The  first  and  second  sub-departments  of  each  grand 
<lepartmeiit  represent  territorially  the  iirst  and  second  corps  i»f  each 
grand  Army—districts  and  sub-districts,  the  divisions  and  brigades  of 
reservt?  eorjis  res]>ectively.  This  further  division  hito  districts  and 
snl)-(.lislricts  has  no  refcM'cnce  to  n*gular  troojys,  because,  as  before  said, 
they  ar(>  not  and  camiot  be  localized.  It  is  not  necessary  that  the 
different  corps  (Titrnu'c  should  be  of  equal  strtMigth,  but  it  is  <»f  the 
highest  importance  ihal  th(»  gn.*at  ja'inciples  which  ought  to  govern 
the  relative  proportions  of  the  various  arms  should  be  laid  down  and 
re^'ulatod  bv  (lovernnK^nt. 

At  pn-.'iil  we  >hall  lind  in  one  county  a  glut  of  artillery  and  a 
scarcity  of  litlcmen,  or  plenty  of  infantry  and  no  artillery;  in  some 
jKirls  of  the  countiy  there  are  several  scjuadrons  of  ye<»manry,  in 
otiiers,  no!:c  at  all;  and  so  on  ad  injinihnn.  All  these  disparities  are 
false  distributions  of  power,  ami  should  be  prom])tly  retonued  by 
superior  tiuthority.  TIk.^  Voluntct'rs  are  perfectly  ready  to  conform  to 
the  dictates  of  an  intelligent  administration. 

The  proposed  territorial  divisions  would  then  be  as  folliiws : — Amiy 

•  »r  the  south,  first  sub-dei>artment,  first  corps,  head-<piartera  London: 
•omities  of  Ki'Tit,  Kssex,  llertfordshiiv,  Buckingham,  Oxon,  l^rkshire, 
Midillcsex.  Surrey,  Sussex,  llani[)shire,  and  Is:le  of  Wight.  Second 
^ul>-«lepartnient,  second  corps,  head-quarters  Hath:  counties  of  Wilt- 
shire, t  IIiMicestiT.  Alonmouth,  (Jlamorgan,  Carmarthen,  Hereford, 
l*einl)roke.  Ihecon,  Dorset,  Woi-ci'ster.  Somerset,  Devon,  and  Cornwall. 
Miilland  army,  Iirst  sub-department,  first  corps,  head-quarters 
<'anjbri<Ige  :  <'ounti(!S  of  Sufl'olk,  Norfolk,  Lincohi,  Cambridge,  Notting- 
ham. Nortlianipton,   Leicester,   IJutland,  and   Warwick,     Second  sub- 

•  h'jiartineiit.  .second  corps,  he.r'l-cpiaHers,  Shrewsbury:  counties  of 
Derljy,  ('l:e-ihir<»,  Flint.  Denbigh,  Carnarvon,  Angh'sea,  Stiifford,  Salop, 
Mont-'omerv,  Merioneth,  Uadnor,  Cardigan.  Army  of  th(j  north,  first 
•.ub-<lep:uniii'!it.  Iirst  ci»rps,  head-quart(»rs,  Kdiiiburgh:  the  Kingdom 
ef  Scotland  aii<l  islands.  S«vond  sub-de|>arlme.it,  second  corps,  head- 
quarters York:  counties  of   N'orthmnberlantl,   Durham,  York,  Cuniber- 

,v..d,  WcNtinorland,  Lancashire,  Islu  of  Man. 

X\\c  -inhiliv  '^  these  <lepartincnts  into  <listricts;ind  sub-districts, 

.     '.  divi^^ioni  "^de   head-quarters  Jhr  f/w  nsrrvrs,  can  oidy  be 
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made  after  careful  consideration  of  the  ^eo^raphy,  population,  and 
ictret^cal  conditions  of  the  coimtry,  and  does  not  come  within  the 
:«cope  of  a  paper,  which  seeks  only  to  arrive  at  certain  general  prin- 
dples.  It  is  sufficient  to  say  that  they  must  be  selected  with  an  e}^^ 
U)  the  concentration  of  men  and  the  distiibntion  of  the  material  of  war ; 
and  the  head-quarters  should  be,  as  a  rule,  at  the  junction  of  two  or 
nore  lines  of  railway.  In  the  second  sub-department  of  the  southern 
amy,  such  places  as  Carmarthen,  Swansea,  Launceston,  Bodmin, 
Bristol,  Exeter,  Gloucester,  Sherborne,  Stroud,  ^V"inlborne,  Warminster, 
Sdisbary,  Swindon,  and  others,  seem  desig^nated  bj"  their  position  as 
pMnts  of  rendezvoiu  for  the  various  corps  preparatory  to  tlieir  imion  as 
a  anny.  Should  experience  prove  them  to  be  so  adapted,  tliey  would 
beoome  brigade  and  divisional  head-quarters,  and  tlio  military  capitals 
of  districts  and  sub-districts. 

On  the  danger  of  war  becx)ming  imminent,  each  of  tlu^  three  grand 
anuea  will  receive  a  Commander-in-Chief  and  Staff,  chosen  by  th(* 
Minister  at  War.  The  staff  of  the  six  sub-departments  will  be  of 
Smited  nnmbers  in  time  of  peace,  but  permanent  and  most  carefully 
selected,*  as  on  their  industry  and  intelligence  will  depend  the  efticicncy 
of  the  various  divisions  for  war. 

bch  of  these  six  head-quarter  staffs  will  consist  of  a  Lieutenant  or 
Major-General  of  the  regular  Army,  as  Commandant,  one  Aidc-de-Camp, 
m  Assistant  Adjutant-General  and  his  Deputy,  an  Assistant-Quarter- 
■aster-Oeneral  and  his  Deputy,  a  Colonel  on  the  Stiiff  as  Chi(;f  of 
Aitineiy,  a  Principal  Medical  Ofiicer,  and  at  least  one  Staff-Surf^»on, 
diarged  with  the  organization  of  the  mudicral  department  of  the  Corps, 
an  OiBcer  of  the  Commissariat,  with  a  duo  proportion  of  clerks,  and 
one  or  two  experienced  officers  of  the  military  train,  to  form  from 
the  local  resources  of  the  country  the  g'orni  of  a  suDlcient  Army 
Supply  train.* 

The  brigade  and  divisional  commands  of  reserv<>  tr(K)i)s  wonM  be 
held,  as  in  the  Army,  for  five  j'ears;  in  time  of  peace  carryin^^  half 
My.  They  should  be  l)estowed,  by  selection  of  the  War  Otlioe,  on 
Officers  resident  in  or  connotated  with  the  district  in  which  their 
conmiands  are  situated,  who  have  servod  in  the  regular  Arniy.f  Their 
Staff  should  be  in  alieyance  in  time  of  |>eaco ;  and  ap])oiiitc(l  by  the 
Oorps  Commander,  subject  to  the  approval  of  the  War  Oflice,  on  the 
fifst  symptom  of  approachin<jr  hostilities. 

It  has  been  said  above  that  no  inconvcnieuci'  is  likely  to  arise  from  an 
iseqaality  in  the  size  of  the  various  corps,  but  the  in i porta uce  of  lixin^ 
the  proportion  of  the  various  arms  each  to  each  cannot  be  ovcrniled. 
These  pro|X»rtions,  accordin;^  to  rei-eived  aullKMilies,  apj  ear  to  be 
•boat  as  follows  in  an  Army  of  r)l.(H)0  men.  viz.:  r)2  battalions  = 
9M00  men,  42  sqnadrons  =  (5.500  men,  '2\  batteries,  .')  nf  wliieh  on^ht 
to  be  horse  artillery  =111  j^iiis  =  -l.noo  men  ;  en|j;;ineers  1,.')00  men  ; 
add  staff,  waggon  train,  hospital  corps,  tele-rai)li  departnient,  cVc.  = 

•  To  thifl  estimate  niii««t  be  n^ldod,  of  course,  tlio  Tiot.'t*ssa»*v  diyi^ioinl  ;iiul  brigndo 
■tMff  of  anj  regular  troupa  quartered  iu  the  depart uioiit.  u.-*  at  Aldorsliot,  CoK-liettor, 
Dofer,ftc. 

t  Tfcnc  Genenl  Ofiicers  "would  replace  tlie  existing  Tn.-poelors  of  Volunteers. 
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4,000  men,  and  we  have  a  ^raud  total  of  21,000  of  all  aniuj| 
this  estimate.  The  waggon  train  will  be  a  stnall  one.  as  a  great  pdj 
of  the  Army  storea  will  be  moved  by  rail.  Now  we  liavu  in  EngUd 
and  Wales  di  battalions  of  Militia,  in  Scotland  11,  and  of  Rifle  Vulid 
teers  in  England  and  Wales  150  buttalions,  in  Scotland  there  are  A 
^ving  301  battalions  as  against  138  squadrons,  assuming  eaclt  red 
ment  of  Yeomanry  to  consist  of  three  squadrons.  Aa  for  the  ArtiUen 
it  is  extremely  difficult  with  the  data  at  my  disposal  to  arrive  at  ad 
result.  Of  Militia  Artillery  wo  have  about  94  batteries,  all  fit  u| 
garrison  duties  only,  at  least  they  neither  have  nor  have  ever  ua 
neld-jjieces.  Of  Artillery  Volunteers  we  appear  to  possess  about  3aJ 
batteries  in  England,  Wales,  and  Scotland  ;  that  is  on  the  assumpUon 
that  each  Captain  in  the  Volunteer  Artillery  list  represeuta  a  battery 
cwmmander;  but  of  these  corpa  only  a  very  araall  proportion  arc 
trained  or  provided  with  field-guns — none  of  them,  to  my  knowknlgB,  siv 
ill  possession  of  rifled  pieces.  No  force,  however,  is  so  difficult  to  impro- 
vise as  an  dBcieut  field  artillery.  Of  Elugincers  we  have  C2  compaiiie*. 
in  what  state  of  efliciency  it  is  impossible  for  me  to  say  j  of  miUtaij 
train  and  hospital  corps — so  requisite  for  the  welfare  of  an  Army 
campaign — we  have  among  the  Volunteers  no  vestige. 

Assuming  that  the  abovo  proportions  for  the  varions  anus  in  a  be 
of  50,000  men  are  approximately  correct,  it  is  obvious  that  the  dL 
of  Government  would  be  to  prune  the  exuberance  of  certain  amu 
some  parts  of  the  country,  and  to  foster  their  development  in  otl 
If  a  working  Anny  is  ever  to  hf-  formed,  the  Geld  batteries  w 
require  the  most  careful  and  anxious  supervision:  the  men  shoi 
receive  an  increased  capitation  grant,  and  be  assembled  for  trainii 
for  two  months  in  eacli  year. 

Here  I  am  met  by  the  allegation  that  it  is  impossible  for  Yuluutcei 
to  aojuire  such  a  cohesion  and  knowledge  of  their  duties  as  to  becom 
an  efficient  field  artillery.  My  reply  is  that  400,000  reserve  troo[i 
must  have  a  due  proportion  of  artiOery ;  that  the  regular  establishniin 
is  totally  inadequate  to  meet  such  a  demand ;  and  that  the  uatJo 
which  encourages  the  services  of  these  men  is  bound  to  arm  ai 
instruct  them  efficiently.  Supposing  the  three  grand  Armies  to  i 
mobilized,  and  to  consist  of  100,000  men  each,  their  proportion 
artillery  is  900  guns;  how  much  can  Woolwich  do  towards  snpplyii 
this  number  horsed  and  manned!  Wp.  cannot  blow  hot  and  coli 
either  the  Yoluntoors  ai'e  useless,  and  had  better  bo  disbanded,  or  thi 
are  necessary  to  the  national  safety :  if  the  latter,  we  are  boui 
to  place  them,  as  regards  armament,  on  a  footing  with  regal 
troops. 

I  admit  (hat  a  Volunteer  artillery  will  be  greatly  inferior  to  tliat 
the  regular  Anny,  but  it  inll  be  better  than  none  at  all :  and  a  Ittt 
liberality,  a  certain  allowance  of  instructors,  and  horses,  say  fur  tn 
guns,  and  their  proportion  of  waggons  per  battery  allowed  to  be  hin 
during  two  of  the  summer  months  at  the  expense  of  the  country,  wou 
do  wonders  towards  improving  the  force. 

At  least  half  of  the  existing  force  of  artillery  would  be  roquit^ 
for  coast  and   gariison   batteries:    the    remainder  ought  as  soon 
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possible  to  be  supplied  with  nmzzlo-loading  rifled  guns ;  each  battciy 
BO  supplied  ought,  if  possible,  to  be  kojit  in  a  barrack  or  (iovoniment 
[  store;  but  the  battery  Commander  should  be  held  responsible  for  the 
serviceable  condition  of  his  guns  and  harness.  Evidently  in  assuring 
tlie  due  distribntiou  and  harmonious  working  of  a  reserve  Corps 
^armtif  its  StafiF  Officers  will  have  a  fine  field  for  the  display  of  their 
cnagy  and  talent.  The  Staff  college,  or  a  succursal  thercijf,  should 
be  open  to  Officers  of  Militia,  Yeomanry,  and  Volunteers,  under  the 
nine  conditions  as  to  Officers  of  the  Army.  As  the  troops  of  tho 
Beserve  must  of  necessity  be  in  some  respects  inferior  to  regular 
nUkrBf  it  is  the  more  essential  that  their  leaders  should  be  well 
grounded  in  military  science. 

Each  corps  shoidd  have  its  permanent  depot  established  in  the 
ndnitj  of  its  head-quarters :  hero  should  bo  kept  its  pontoon  train. 
e^gineeiB'  parky  camp  equipage,  hospital  implements,  lield-guns  and 
HMll-ann  ammunition,  and,  above  all,  a  certain  quantity  of  waggons 
and  harness  under  proper  charge,  as  a  nucleus  for  the  material  of  a 
milituy  train,  to  be  supplemented  by  taking  the  country  carts  on 
remnsition  when  necessary. 

ill  commissions  should  emanate  from  the  Crown. 

The  ill-defined  and  useless  jurisdiction  of  the  Lords  Lieutenants  in 
local  military  matters  should  cease. 

Uniformity  of  dress  among  the  Volunteers  should  be  inculcated ; 
and  by  degrees,  and  with  a  due  regard  to  sparing  the  men  useless 
emense,  insisted  upon. 

For  administrative  purposes  the  various  scattered  companies  of 
VofamteeiB  should  be  known  only  as  companies  A,  B,  C,  D,  of  such  and 
neh  a  battalion,  and  battalions  numbered  in  each  grand  Army,  as  for 
iastanoe,  company  B,  12th  battalion  southern  Army.  As  tlie  Militia 
and  Yeomanry  probably  cling  with  some  ])rejudice  to  tlieir  territorial 
dengnation,  it  may  be  good  policy  to  permit  their  retention. 

Eveiy  battery,  cavalry  regiment,  and  battalion  must  be  inspected 
twice  a  year  by  the  corps  Connnander. 

AD  waggoners  and  carters  should  be  enctjuraged  t<>  join  a  Volunteer 
wBsgoD  corpi<. 

Kray  volunteer  should  be  served  out  with  a  knapsack,  water- 
bottle,  and  havrcsack;  he  should  be  in  possession  of  a  great  coat. 
Hid  be  made  to  parade  in  heavy  marching  order  once  a  mouth.  AH 
the  infantry  should  bo  supplied  with  breech-loading  rilles.  Every 
kone  in  every  parish  should  be  borne  on  a  register,  corriM-ted  half- 
jetriy,  and  furnished  by  tho  district  tax-gatherers  to  the  coi  ps  Iiead- 
tpaiters.     The  same  regidations  a]>ply  t^)  all  carts  and  waggons. 

Each  battery,  battalion,  and  squadron  sluKild  have  its  briga<le  or 
divisional  rendezvous  permanently  assigned,  and  should  ])r(K;eed  thither 
on  receiving  the  route  after  the  mobilization  of  the  corps  has  been 
daodedon. 

Now  taking  the  second  corps  of  the  southern  Army,  and  supj^osing 
it  to  be  organized  on  the  prhiciples  which  1  have  so  brielly  and  impc^r- 
fecily  sketched,  let  us  obseive  the  process  (»f  niohilization,  and 
cndeavoor  to  arrive  at  a  conclusion  as  to  the  amount  of  tinu^  requisite 
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For  having'  the  wliole  mass  of  troops  assembled  by  divisions,  b3iA  read 
to  move  on  any  given  point. 

On  Saturday,  May  31st,  Her  Miijesty  in  Council  decides  on  raobitiziii, 
the  anutherii  Army.  Lieiitcnnnt-Oi'fieral  A.  B.  is  appointed  to  th 
command :  be  fixes  his  head- quarters  in  Loudon,  and  occupicR  hims^ 
with  the  formation  of  his  staff.  The  War  Office  sends  down  an  iucreu 
of  ataft  sufficient  to  each  corps  Commajider.  At  mid-day,  on  Sandai 
Jnno  the  Ist,  the  necessary  warrante  and  instructions  are  in  the  haou 
of  Major-General  Y.  Z.,  comraandinjf  the  second  corps :  he  at  once  tele- 
graphs to  all  brigade  and  diviaioual  Commanders  to  proceed  to  theii 
respective  head-qimrters ;  also  orders  njl  biigade  and  dimional  Staff- 
Officers,  wiio  have  been  already  selected,  on  the  first  apprehension  "' 
hostilities,  to  join  their  immediate  chiefs.  By  midnigiit  on  Monday' 
2nd,  uU  are  at  tlieir  posts.  Trailic  is  suspended  on  the  railw&:i 
except  under  thosppraal  permission  of  ihe  Quartermaster-General.  Tl 
Yeomaniy  are  united  by  squadrniis,  the  Infantry  by  battalions,  ti 
field  artillery  by  batteries  at  sund-iwti  on  Tuesday.  On  Wednesday, 
the  Captains  of  field  batteries,  and  Officers  of  the  train  and  commis- 
sariat, duly  furnished  with  requisition.^,  proceed  to  lay  hands  od 
waggons  and  horses  necessary  to  complete  the  equipment  of 
several  departments. 

As  fast  as  the  train  is  organized,  the  waggons  are  directed  in 
proportion  upon  the  divisional  points  of  concentration.  Strongfatij 
parties  are  teld  off  to  every  railway  jmiction  to  assist  iu  loaaio^ 
nnloading  stores, 

A  Provost- Marsha]  is  appointed,  with  deputies  to  eacli  divinon-. 

By  the  time  the  necessary  distribution  and  accumulation  of  suppi 
is  effected,  and  the  batt«ry  and  train-horses  got  ititu  something  li 
working  order,  it  is  Monday  the  8th:  on  that  night  Mi" 
General  Y.  Z.,  having  received  satisfactory  reports  from  all  si 
urdors  the  concentration  by  divisions  or  brigades  to  begin  i  for  tl 
and  the  formation  of  the  various  camps  or  cantonments  we  allow 
Thursday.  Friday,  Saturday,  Sunday,  and  Monday  are  dfrvotud 
the  corps  Commander  to  a  peraonal  visit  to  each  division  and  brigad^ 
and  on  Tuesday  the  IGth,  he  teiegraphs  to  General  Sir  A.  B.  that 
corps  is  6cheloQned  in  di\'i»ion8,  fully  supplied  with  nil  requisites, 
ready  to  move  as  may  be  directed. 

This  is  no  exaggerated  picture  of  what  may  be  done  in  a  country' 
tmcb  vast  I'esources  as  Great  Britain,  permeated  by  rnllwaya  in  ev(' 
direction :  supposing  the  system  to  he  applied  siiniiltaueonsly 
each  corps,  we  have  in  sixteen  days  300,000  men  ready  to  taJa  ' 
field. 

The  advantages  claimed  for  this  plan  are — Firstly,  Ihut  it  leaves  l!ii 
regular  troops  disposable  for  foreign  service ;  and  as  in  war  the  best 
-system  of  defence  is  one  which  combines  itself  with  offensive  opera- 
tions, tile  benefit  is  obvious.  Secondly,  it  lies  at  the  option  of  tbr 
Crown  to  mobilize  only  one  or  two  corps,  or  only  certain  divisions  nr 
regiments  in  each  department,  as  may  bo  deemed  best,  withoul 
impairing  the  working  efficiency  of  the  rein:iinder.  Thirdly,  thut  the 
■  ■sjwuse  of  keeping  up  a  permanent  imcleiis  of  stall  and  war  material 
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for  each  ooqis  will  be  more  than  repaid  to  the  oouiitry  in  the  sense  of 
security  engendered  by  our  bein^  hi  a  measure  pivpared  for  the  extre- 
mities  of  war.  Lastly-,  that  the  pro])osed  territorial  division  of  the 
idand  is  an  inex|X}nsive  alteration  rather  than  an  exi)ansi()u  of  our 
Ifesent  administrative  sytstcni. 

Tbe  Chaixman:  After  liaFing  hrnrd  so  oclinirublj  read  and  so  well  cx])i\^^i'd 
t  pvnr,  I  trust  wc  »lial)  liavo  ii  good  dUcus-sioii  on  tiio  inorils  of  tiio  ])ru]>osult» 
■nch  jt>a  liare  now  placed  before  you.  We  sliaU  bo  liappy  to  bear  uuj^*  gi'iitl(.-mcu 
vko  m»j  bo  plca8«>d  to  make  any  remarks  upon  tluit  subject. 

Colonel  Alcock,  Comaiandant  Rl.  Ea^l  MiddieM'x  Militia  :  Mr.  Chairman — Ast 

iMhaTa  isFited  ducuwion,  I  wiUyenture  to  say  n  fi-w  words,  uIt]iou^]i  us  I  know  the 

nthor  ii  ready  to  fight  his  own  battle  and  to  dcfond  his  own  {)0ditions,  it  is  pi-rliaiis 

ollNr  a  haaardout  thing  to  do.     I  attended  to  the  excellent  pa]H*r  whicli  liu^ju8t 

bMBvead;  the  points  whieh  attracted  my  attention  I  take  the  iiU'rty  of  notii-in^r 

■o^  aa  subject  for  discu»Bion,  namely,  those  of  t)ie  necessity  for  forming  corjm 

#iiMiii,  and  the  necessity  for  eouseription  to  sii])ply  them  with  men.    With  rcspirt 

Id  the  adTantage  of  cor/ur  d*armee^  there  ean  be  no  doubt  wlmtevrr  that  Coluncl 

Uflomte,  in  his  excellent  hidtorieal  work,  whieh  is  in  our  libniry,  gives  liis  ckcision 

ii  fcvoiir  of  them.  JIc  says  in  the  time  of  peace  it  is  the  most  rutioual  orguuization. 

attough  in  time  of  war  it  does  not  give  absolute  su]K'riurity,  inasmucli  as  in  the  last 

^ipsign  the  only  corps  d*armce  improvised  and  mixed,  \\as  that  of  (icnend  Tnikcn- 

Mm,  and  this  eflccted  some  of  tlie  most  du<i]ii:i;:  exploits  of  tiie  wiw.     With  rcsjHrt 

lotheeonscription,  that  is  rather  a  larger  subject ,  because  everylK>d,\  knows  tlint  the 

Coatiaental  powcn  hare  5^^00,000  men,  either  aeiually  under  arms,  or  reath  to  >h' 

prtmder  arms,  and  all  those  nations  luiv(?  tlieir  ilitlercMit  peculiarities.  charue(cristic>. 

■d military  ability  of  ditTcront  kinds.     Well,  of  eoursi',  the  eileet  of  tluit  or^aniza- 

tioB  is  that  the  preparation  for  war  is  more  ex]H;nsire  than  war  itself,  and  ult)iout;h 

it  Bay  notaeem  quite  clear  at  Grst,  u;)on  eonsideration  it.  will  he  evident  that  as  the 

pipantion  is  continuous,  and  the  wur  itself  may  be  brief,  the  pn*panition  for  t]u' 

viria  actually  more  expensive  than  the  war  itself;  and  as  our  system  is  a  defensive 

■d  not  an  aggressiye  system,  it  follows  that  our  system  beini;  eontiuuou<:,  must 

Ml  be  expensive.     I  think  that  is  quite  ele.ir  ;   but  the  advice  >;iven  to  us  by  Mr. 

Crie  in  nia  lecture,  I  have  reason  lo  suspect  was  rather  too  favourable  with  re^})ict 

teSwitserhuid.     As  far  as  I  reL*olleet.  lie  stated  titat  it  eume  to  lOv.  a  man.     Since 

Alt  I  hare  raoeived  n  letter  from  Switzerland,  in  whicli  1  Hnd  far  from  that  liein<: 

theeaae,  that  the  population  of  Switzerlund  is  2.(NKMKK),  and  that  it  lias  a  militia  of 

300^)00,  casting   tlio   country  il'Soo,o'lo,  or  about  JC\    lis.  per  man,  or  2-v.  pt  r  head 

flfthe  population.*      I  take  the  liberty  of  menliouin^  that,  Im'.uoc  as  till  tliesc 

■atten  turn  on  economy*  it  will  be  ^ivin*;  ruth4'r  a  talse  iilea  to  >mii];osi>  that   even 

the  9wisa  can  do  what  Mr.  Cole  believes  to  be  tlie  fact,     lie  a>>i.iiic>  ihai  witli  this 

iaexpeniirc  arrangement  they  have  always  been  able  to  hold  tlivl.-  i>wn.  but   my 

Mief  is  (those  who  an*  oequAinted  with  history    know   better  liiau  iii\Mlf)   that 

Ihov  are  sereral   instances — 17D!K    I  think.   lsn:j  and   iSlo.  ]u-rhap.-,  mIicii    tliey 

did  not  altogether  hold  their  own.     However,   returniiiL:  to   tlie  MMiject    iif  cnu- 

flcriptioD«  or  a  modification  of  eon-eripiion,  for  of  eour.-c  our   mean.-  i>f  (!■  ti-iice 

er  pn|Matiun   for  defence  must   Ik*   ba^ed   upon   our  ciKtoms.  niii*  antecedents. 

■ad  our  national  chiurncter;   then.'fore,  in-t-ead  of  conoi-riptioM.  n'  1  miuht  mei.ti.iii 

tktballoii  I  think  I  could  show  that  the  bulli»t.  I'li^ht   be  intn>.lu.-ed  uit'iout  lu  in:; 

fliAer  oppreMiTe  or  incouveuient  in  any  man'  er  wliatever.     It  i^  •^en<.-i'allv  ^u{l;>  immI 

that  tlie  Dallot  is  of  the  same  nature  as  a  eon-script  ion  in  \%  iiieh  t  he  perron  ilraw  n  i> 

to  give  his  icrTices.     Now  it  so  h»piH*ns  that  tlie  arnmuemcnt  tliat  t  xik  ]>laei>  wiu-n 

the  ballot  was  in  force,  and  whieh  1  believe  is  le:;al  by  the  Act  dt  (iedi-^e  111.  was 

that  militia  clubs  were  formed.     They  were  calleil  mil.tia  club>.  and  were  forii:ed  of 

ft ecfltain  nnmber  of  meu  who  were  liable  to  be  drawn   by  the  ballot — »ay  ten  men. 


*  I  am  informed,  beitides  this,  that  Swit/crlr.nd  lia>«  c«ni!rai'ted  n  loan  of  .CKSO.iNH.) 
far  the  tranalonuation  of  its  rilles  on  tlie  Piaboily  s\.-teiu. —  V.  St.  I..  A. 
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The  uiLlBulation  ifoa  tlinC  one  of  thoae  would  be  drawn  crtiT  Uto  jo&n.  W 
thoBD  mi^  lubtcribed,  according  lo  the  raUs  a  aubititute  would  cost,  p^rlmpf,  a  b1 
ling  a  head  erory  week,  till  the  roquired  »uia  wm  iu  the  club.  At  pre»rnt  il  ws 
probnblj  be  Sit.  a  wuek  per  hond.  Thn  effect  of  tliftt  woa,  that  the  clah  of  Uium 
men  having  aubscfib^d  the  mm,  ea;  li.  a  week  tar  ISmeela,  would  maku  £6  1 
altogether,  an<l  tinritig  raited  that  lum,  the  price  of  a  tuhibitulD  tf  one  of  tiie 


],  Ihej  put  the  mouej  lo  tlio  itoek  pura!  of  the  regiment  i  ihc  ri-eiiniTil  | 
on  luwavs  RHTuitJng,  wt  it  did  before ;  there  is  nobody  diHtmscd.  lliH  lliin| 
extremely  limplo  if  its  working  is  underslood,  because  it  onlj  amoiinle  to  a  tai  u 


thoM  men  who  do  not  acttuill?  seriro,  and  the  elais  of  men  who  uv  takra  and 
for  according  to  tlie  prioo  of  labour  in  the  labour-market — those  are  the  vrrj- 
whom  it  is  ToluablD  lo  g«t,  becaiuc  the;  are  men  wbo  go  ultimate];  to  tha  Xrtaj, 
finally  are  ready  for  foreign  service,  'ilial  i»  exatUy  the  thing  wiiidi  —  ■"-  ~- 
My  own  idea  ij — perhaps  I  may  bo  wrong — that  it  would  be  exrwamgij 
introduce  a  ballot  by  degrees.  Inaimud)  m  all  Ihe  mihtia  riwiTDents  ham  ai 
lent  slaff,  ar|jutanle  and  everything  ready,  there  is  no  difliotill^  in  it  w) 
wboreas  at  prccent  not  only  yon  do  not  aceonmodate  the  time  of  tartioa 
reqiuremoDta  of  the  labourer,  but  you  nctuaUy  draw  tlie  line  so  liard  tli 


:   have    in    a   militia   regiment   any   siu^i 

ulivo  days  to  trniuing,  and  th<TreTor8  you  actually  eioiiide  Iho  tptt ^ 

I  wuiL.    Every  man   in   a  militia  regiment  who  has  bei-n  I  rained,  and  «l 


is  good  character  gets  a  aituatioD,  will  purchaw  hie  dixcliarge,  or  limn  II 
regiment.  Now  that  man  ought  to  have  beni  rotiained.  It  ii  solf-imdiTnt  (fa 
having  drilled  the  man.  he  being  valuable,  you  should  retain  him,  although  I 
cannot  give  the  23  consecutive  days'  training  which  is  required  by  law  aa  if 
present  stands.  1  do  not  like  to  venture  farther  upon  the  tubjrot,  for  fearaf  iwa 
perhaps,  some  hostile  objection  to  my  tiowb,  but  I  think  it  i>  a  iciy  fit  aabjaol  h 
disfluaaed  in  this  Inaljtution ;  seeing  the  colossal  preparationB  for  allauk  thai 
made  by  other  countries,  it  is  qnite  right  that  in  lias  Institution  we  should  dio 
what  would  be  adequate  and  proportionate  means  for  the  defence  of  onr  SWIu 

Sir  Harry  Tehnek,  Bart.,  H.F. :  Mr.  Cliiurman^I  came  lo-nisht  hi  the  Iim 
hearing  many  OlBcere  who  have  considered  the  subject,  and  are  murli  morn  qualilbd 
address  the  meeting  than  I  am.  I  hope  lo  hear  their  opinions  upon  this,  whi  ' 
certainly  one  of  the  most  impoMnnt  subjecli  that  can  invilo  the  altr.ntioa  r "  —  " 
men.  I  am  very  anilous  that  those  who  take  upthlisubjerl  should  really  eon 
we  shall  pmhahlj  be  exposed  lo  in  case  of  war.  Now  tbo  paper  wc  hare  li  ...  __ 
supposes  tlukt  we  ore  engaged  in  war  with  France,  and  that  an  anemv  would 
sent  to  our  shores,  who  might,,  [lerhaps,  eObct  a  landing.  Colonel  Halet  rrian 
to  the  old  Euglisb  gentleman,  who  thought  one  ship  Would  be  able  to  twrry  bi 
tlioeo  who  might  survive  such  an  undertaking.  My  belief  ii,  in  case  m  tn 
engaged  in  war.  wo  should  bo  reiy  suddenly  exposed  lo  invasion,  not  on  one  por 
but  on  "eremL  I  should  think  nothing  would  bo  more  easy  than  lo  eoUact  tbi 
or  four  armies  in  France,  each  of  whicli  would  be  perfectly  ready  to  attom|it 
make  a  descent  upon  this  country,  and  t  believe  also  they  would  nut  be  at 
lerrllied  by  the  appruhcosion  that  one  small  ship  would  toko  l)iu  siirvivan  bai 
As  it  would  be  easy  lo  oollcet  such  Armies,  it  would  be  very  unwise  to  look  at  tl 
subject  without  oonaiderine  the  real  danger  tlmt  we  may  have  to  mceU  I  am  «i' 
sure  that  is  wliat  we  all  do  desire  to  contemplate,  1  think  the  danger  wi>uM 
iiotliing  loss  than  Ihat.  that  wo  should  be  exposed  lo  attack,  not  from  the  porta 
France  alone,  but  also  possibly  from  the  ports  of  America  and  other  ooimtrica,  fori 

must  contemplate  the  possibihty,  uot  of  being  engaged  iu  war  witb  onefordgn 

hut  with  sevorul.  Tliu  prise  of  Ibis  country  is  something  so  enormous,  tlla  ' 
be  obtnined  here  is  so  muehgTealer  than  thatof  alltherestof  the  world  put 
that  wo  must  not  suppose  it  we  were  engi^ed  suddenly  in  war,  it  would  be 
country  that  would  endeavour  to  elTncta  landing  on  our  shares,  but  my  flrm  belirfl 
that  very  likely  wa  should  bo  attacked  by  two  or  three  eountries.  Wo  mn*t  ■!«■ 
rocollect  the  changes  that  lure  taken  place  within  the  last  few  yoart.  Iron  aid 
arc  now  posseasud  by  Frussia.  by  Denmark,  as  well  ns  by  France.  Amrrjoa.  » 
Buida.    Those  powers  arc  in  the  poasessiou  of  iron  ships  that  aro  perfectly  *^0 
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noM  the  iea8»  md  notwilliBtanding  all  the  gallantrj  and  skill  of  our  sailors,  who 
I'fetll  ur  that  in  dark  weather,  supposing  there  were  several  fleets  endeavouring  to 
mch  the  coast  of  England,  one  or  two  of  those  fleets  might  not  be  able  to  land 
two  or  three  annin  of,  sajr,  20,000  or  30,000  men  upon  our  shores  ?  Mj  belief  is, 
■otwithftanding  the  utmost  gallantry  and  skill  of  our  sailors,  tliat  is  the  sort  of 
diDMr  we  ought  to  be  prepared  to  meet.  Now  I  cannot  help  doubting  one  proposal 
of  the  gallant  OiBccr  who  wrote  that  paper,  and  that  is,  to  divide  our  country  by  red 
Gbbi  in  the  waj  he  has  done,  instead  of  localizing  it  more  into  our  counties.  I  doro 
Mjhe  has  had  some  Tcrj  good  reasou  for  propoi^ing  that,  but  I  have  always  thought 
Iket  farcea  being  connected  with  different  counties,  and  also  regiments  connected 
vidi  thow  counties,  would  the  better  assist  each  other,  and  would  materially  tend  to 
Ihifctce  and  efficiency  of  the  Army.  I  quite  concur  with  him  in  the  sentiment  that 
Ifaa  nation  which  called  forth  Yoluntoors  is  bound  to  instruct  and  arm  them  etliciently. 
Ihae  can  be  no  tmer  sentiment  than  tliat,  and  it  is  one  we  ought  to  endeavour  to 
■pnsB  imon  onr  Government.  Now  I  know  that  when  an  invasion  was  formerly 
ippnhenaed,  all  these  thuics  were  perfectly  and  efficiently  attended  to,  bc(*auso  I 
kwe  in  n j  own  possession  all  the  proposals  that  were  mode  in  the  early  part  of  this 
wm^nj,  ud  I  know  erery  lino  of  hills  whicli  was  to  be  defended,  was  fixed  upon  ; 
flit  toe  connty  nagistratea  and  all  parties  concerned  were  perfectly  prepanrd ;  that 
fiaiy  detail  was  settled  where  corps  were  to  meet,  where  they  were  to  be  brigaded, 
^MS  ammunition  was  to  be  sent  to,  and  in  short,  every  precaution  was  taken — I 
hse  it  all  in  the  handwriting  of  the  Officers  in  charge  of  it — to  resist  invasion.  I 
rosollcirf  at  that  time,  some  40  or  50  years  ago,  an  old  man  called  upon  the  Adjutant- 
6aenl  one  day  at  the  Horse  Guards.  He  came  into  the  office  and  said,  '*  Sir,  I 
hne  got  ei^ty  waggons,  each  with  eight  horses,  and  carters  to  look  after  them, 
asd  I  beg  to  place  them  at  the  disposal  of  the  Government,  to  be  sent  at  any 
Mment  to  any  place  the  Government  may  think  right."  He  snid  "My  name 
■  BoMelL"  He  was  the  owner  of  *'  Russell's  flyi"6  vans,"  and  some  of  my 
enlflnipomries  may  recollect  that  on  the  Great  Western  rood  we  used  to  see 
IsMall  s  flying  vans,  with  eight  horses  each,  going  to  Exeter  and  to  Plymouth, 
kitj  or  fifty  years  ago.  There  is  one  subject  to  which,  when  considering  the 
■poftanoe  of  our  Reserve  Forces  as  a  means  of  defending  our  country,  we  ought 
lit  to  shut  onr  eyes,  and  that  is  the  very  great  im])ortance  of  having  our  railways 
^OB  one  gauge.  I  do  think  with  reference  to  tlie  defence  of  our  (x)untrv,  there  is 
ik  anything  more  important  than  that.  I  rcfoUect  Sir  Willoughby  Gordon  giving 
cridenee  upon  that  subject.  He  was  asked  what  was  the  objection  to  the  two 
ti^gas,  mud  he  stated  that  the  inconvenience  would  be  about  the  same  as  that  of  a 
mj ;  that  the  inconvenience  of  moving  from  one  gauge  to  another  was  as  great  as 
il  would  be  to  cross  a  river  by  a  fern*.  I  think  I  heard  a  word  about  "  short  sei'^-ice  " 
k  the  pAper  read  to  us.  l^ow  it  is  my  limi  belief,  if  the  infantry  of  our  Army 
•fiv  enusted  for  a  short  service,  instead  of  a  lonti:  on(*,  we  should  get  a  vpr\'  supe- 
m  of  men,  and  thatamon?  them  we  sliouUl  Hn'l  those  who  at  Hie  end  of  their 
would  be  willing  and  desirous  to  he  enlisted  into  our  reserve,  and  so  would 
the  most  efficient  reserve  we  possibly  could  have.  That  subjert  will  tdiortly  be 
bnmtht  before  Fariiamcnt,  and  I  sincerely  trust  it  will  receive  the  attention  it  merits. 
Bail  should  very  much  like  to  hear  the  opinions  of  some  military  men  here,  whether 
aBiafimtry  soldier  could  not  be  rendered  eflieient  in  4  or  5  years,  considering  tliat  he 
■obably  would  be  a  very  superior  man  to  what  he  is  now,  for  I  siL-ipec-f  tliat  almost 
B  every  family  in  England  you  would  find  young  fellowi^  ^vho  would  like  very  much 
iadfud  to  enlist  in  the  Army,  if  they  could  serve  four  or  five  years,  instead  of  eight 
sr  tsB,  and  if  you  had  a  more  intelligent  clasi*  of  men,  surely  vou  would  have  time 
CHm^  tomake  thorn  good  soldiers  in  so  short  a  time  as  that.  It  has  always  apfX'arcd 
tome  thftt  a  man  could  bo  made  a  good  soldier  in  a  period  of  tliat  nature.  Then  I 
e«n  there  is  another  point  I  should  like  to  see  introduced  into  our  "  Ki'srrve  forces."  I 
Aouldlike  to  see  them  brigaded  for  a  much  Ioniser  time  tlian  tliev  an*  now.  1  cannot 
fonorire  that  the  short  period  for  which  our  inilida  an*  called  cuit  can  really  make 
them  efficient  soldiers.  It  may  be  very  well  for  a  march  ]mst,  or  for  a  n>view,  but 
to  peifijtM  the  duties  of  soldiers  in  the  field,  they  oui;lit  to  be  out  for  a  very  much 
km^sr  period,  and  that  if  they  could  be  brigaded  together  long  enough  to  receive 
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Mine  UKful  militai;  instmclioD,  it  mmld  be  adcmitngcoua — I  nfaii  ina 
r»(:»nl  Id  lisld  furUlli^iotiB.  uhI  tliiuKs  of  that  mrt  Alio,  vilb  regard  t 
Staff  Oolloge,  it  anpeara  to  mc  thM.  ttat  ww  ariJry  donmblo  mggwlior-  ■'- 
Stotf  CoUcee  should  be  upen  tu  them,  beciuiie  1  bcllerp  thsrc  arc  latae  tni 
iMo  thu  mSitiii  who  n-nJlj  Iiare  militiuy  gemiii.  nsil  ls»tB  for  tiune  jmrauiU.  g 
ii  B  great  riil  J  that  tlie^  should  not  hate  tiis  upportiuiit;  of  iitiidjiUB  ju*!  r 
u  olllfvni  of  ths  K|{n)nT  Annj, 

0ap1.BiiilIoziEB,3cd  DMg.Gds.;  Although Iliunt notone-t)urtli  Uw 
Uu>  gonllemsQ  •nho  bnn>  already  >pol:«ii,  I  Iriut  I  may  oluiin  Uii*  ~~~' 
•ccordod  to  owry  new  member  in  oTciy  House,  to  aaj  a  few  irorda 
Kioni  are  nuui;  points  Lii  Colonel  Ualet's  paper  iriiich  must  nriln 
rtdiittribiiliou  of  the<ioirati7  into  ipw  distrii^to.  the  fonnaUusof  lUr' 
of  haad-qaart^v  at  importarit  railimj' jucttimu.  ara  all  poinU  wh 
■Itnwt  unircrHl  attention.      Ua  apeaki  of  our  "  Roisrrp  fotPta, 

fbree*  he  would  tncludo  t.he  Militia,  tbu  Tolunterr^.  aiii*     *  

PeniiioiKirg.  Now,  it^jwon  to  ido  dobp  of  thwa  (brcm  ■ 
M«l  •eiue  of  U>D  word.  T!ic,t  are  'lubaidiu)'  forcoa,  or  auitUiu^ 
force*  which  oon  ba  i«]led  out  for  garrisoo  daC;  ii:  the  Unilod  Kii  _ 
Ibey  (Oinnol  betttllod  upon  to  recruit  ibe  ninkaof  fben>guUr  Artay. 
forces  whioh  caugoui^whcrt'and  do  anything  u  "  Rwcm-to  forma"  ou^lit  to  do.  j 
vuwrr  ia  tbo  Fruaoan  and  FroDch  sfstema  to  Ibc  Leoditurm  aod  ilie  On 
NalionaJe  UobilH.  Our  "  Ktwirro  forcua."  u  was  ttated  in  the  Uouse  of  Coma 
aro  2,000  men  Ann;  Boserre,  and  3,000  men  for  Uilitiu  Bourre,  *o  UiM  we  { 
B,0O0  ni0D  tofill  upthenu-'aneinsinGlballalionsof  eeOmeii  Mph.  H«w  tiv 
strength  of  these  battalions  ia  1,300  men.  so  that  in  tact  we  should  nNjuiM  afbn 
50,0f6  men  for  the  infantrj  aUnl«.  innrdorlo  bring  Ihaui  np  tou  war  loottni:.  1 
we  havuno  Reserve  fores  for  Artiilcrj',  no  Reserts  force  Ibr  Coralry,  no  Sci 
for™  for  EnoinoorB  i  ia  fuct  we  mijiit  almofil  pmeticallj  ut  wb  hare  no  "  Bai 
forvot "  at  all.  You  may  uj  the  1l  colniinr}r  and  the  enroiled  Penaionon  (rooli 
oitsUeot  troops  for  Oie  di'fcnce  of  the  eouotrj,  but  llien  IIikj  ani  of  no  sertiw  if 
baTr  to  go  into  ofTensivD  war,  and  it  i^ipeara  to  me  that  if  the  eountrj  ii  deprm 
the  (wu^,  the  ehiold  is  of  tdt;  little  use  to  it.  Ti>o  danger  of  inration  u  Be 
~  '  IS  it  was  in  the  oarl;  )i!irt  of  this  ceaturj',  wbcn  the  gniat«st  niilitu]>  gi 
n  had  erer  known,  was  Mt«nipting  to  enrrj'  out  snob  an  ral«rpriie,  but  toe 
iBjer  to  whioh  wo  •»  oiposcd ;  I  believe  if  a  sqnadKio  of  Froneh  or  Aam 

■-'-  --    ------    —  fleet  off  Uio  seas,  to  hiy  off  the  Seillj  Ishmds 

would  be  Bueh  a  panii^  io  Bi^laud,  llie  funds  w 
lion,  the  dirideods  would  be  stopped,  and  the  eoiatrr  would  be  ill 


c; 


ig  peano  before  the  enemy  would  hsTe  landed  oi 


s  "  R««>r<e  Fonie,"  we  must  have  a  Beserri)  force  whiuh  will  lie  able  to  di 
London  if  possible  at  tbe  barriers  of  Paris,  supposing  Franee  to  \m  our  foe. 
wo  hoYe  eoomies  cquallj  dangeroua  wiih  Kmoec,  although  Franeo  hiu  nlwaja 
looked  upon  as  the  natural  Invader  of  this  country,  and  even  If  we  were  tu  re] 
thnl  invasion,  what  good  would  it  be  to  na  if  wcwuranot  able  to  piu^ue  the  On* 
What  good  is  a  battle  won  ifthopursuit  is  not  earried  on  P  Andifwuoonld 
tliTow  an  Army  into  his  eountry  and  threaten  hi*  eapitol,  what  uso  wooU 
dofanee  be  to  la'f  Unlues  we  i-m  dnso  we  shall  haVK  no  aurcrss  in  warj  w« 
no  longer  be  feared,  and  shall  hare  no  voice  in  tlie  aflairs  of  Europe.  In  ordi . 
do  lliia,wemiist  have  an  olDciont "  Beserre  force"  whiehshallfiU  uptbe  tanktof 
Nigiilnr  Ann},  and  enable  iis  to  send  a  powerful  force  to  Betiin.  tu  Paris,  to  f 
slantinoplr,  or  to  Vienna,  as  idbj  lie  necessary.  To  End  lueli  a  "  B«sHn%>  fbr« 
believe  is  one  of  tbo  most  diOlcult  problems  that  has  ner  betm  put  bsli>N> 
military  department.  In  foreign  countries  there  is  the  conscription,  and  a  man  ■ 
entering  the  regular  Army  is  naturally  aaiiona  to  go  into  the  BESentn.  In 
oountTT  a  man  goes  Tolunlarily  into  the  regular  Army,  and  if  he  prefcrt  that  t< 
otlicr  I'lpofessiona,  he  remains  in  it.  The  question  has  been  raised  by  OoKaml' 
OS  to  Itiv  Militia  Kesorte.  This  ia  a  aubjonton  which  1  have  no  riglil  la  Ml 
any  opinion,  I  oaa  only  Inist  that  Porliomeat  and  the  StHrrolary  of  St*ta  tor 
will  find  sane  way  of  njrming  ■  Resarre  which  will  Git  up  the  regular  Amiy  wo  i 
«nable  us  to  have  a  powerful  olfcnaive  weapon. 
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Colonel  Halet  :  I  and  my  friend  'vilio  has  just  spoken,  I  think,  arc  pcrfectly 
ifracd.  Tou  recollect  that  at  the  commencenKrnt  of  the  paper  I  said  our  Keservo 
fames  ara  iriiat  we  dignify  by  the  name  of  "  Reserve  foreci},'  ihougli  1  do  not  con- 
■der  them  "  Beiorre  forces"  at  all.  I  tliink  then^  is  a  bad  element  which  we  may 
have  to  make  the  best  of  at  a  given  moment,  but  I  do  not  tliink  it  is  at  all  the 
ve^xn  which  ought  to  be  in  the  liands  of  England,  or  the  sort  of  thing  wc  require 
fcrthe  defence  of  this  country,  because  I  wit>h  this  country  to  be  defended,  as 
il  hu  been  hitherto,  not  at  home,  but  abroad,  and  I  hope  tliat  will  alw»\s  be  the 
flHe.  Above  all,  what  I  think  wc  roiiuiro  id  that  the  time  of  serrice  should  he 
dMvter  in  duration  than  it  is  at  present,  (irs>t  in  a  regiment  of  tlie  line,  and  then  in 
Ae  Seeerre.  But  until  reason  or  misfortune  .shall  (*onvince  the  country  that 
i  ffvat  reform  is  necessary,  my  only  object  is,  as  fur  as  I  eiin,  to  indicate  n 
■And  of  dealing  with  onr  present  Kc^crvefl,  limited  and  bod  as  I  fear  they  now 


Xajor  Gk>KDOV  Ivbs  :  I  think  Colonel  l^ralot  began  his  paper  by  saying  the  con- 
Motion  it  the  only  way  of  recruiting  the  Army  and  fonning  n  proper  Bt>scrTe . 
h  thia  I  cannot  altogotlwr  agree  with  him,  although  un<loubtodly  it  would  be 
Failing  that,  he  commences  by  trying  to  utilize  the  forces  which  at 
cziat,  and  the  whole  of  his  i)aper  might  be  taken  as  i)ointiTig  out  a 
of  oiganiiing  the  only  kind  of  force  which  wo  con  organize  under  the 
^yatem,  short  of  a  conscription  or  ballot.  The  iirst  gentleman  who  eom.- 
on  the  paper  preferred  the  ballot  to  the  conscription.  I  humbly  difl'rr  from 
The  ballot  is  merely  a  means  by  which  exemption  from  service  may  be  pur- 
bj  money.  The  moment  you  are  able  to  buy  ofl'vour  serrice  in  the  Army, 
JWnak''  it  a  question  of  mone}-.  and  the  moment  you  make  it  a  qiu^stion  of  money, 
jn  set  daas  against  claat.  Now  a  conscription  takes  all  clai^ses.  By  a  conscription 
ja^  may  haTO  OTCiy  young  man  in  England.  You  may  take  so  many,  and  you  leave 
tfaaml,  bat  at  leait  you  make  no  distinction  of  class,  and  you  then>forc  can  caute  no 
Cnmfeent  in  one  cIms  over  another  class.  The  l,200.oiX)  men  whom  the  PVneli 
■laoB  now  support  by  the  new  French  Bill  is  a  conscription,  and  not  a  ballot,  and  by 
Ihit  eonaeription  they  take  in  all  classes.  No  man  is  exempt  from  sening  now  in  some 
ftm  in  the  fVonch  Army,  and,  therefore,  all  (rlusses  being  taken  in,  the  whole  nation 
aaore  or  leaa  content.  A  man  who  is  boni  a  labourer  cannot  say  '*  1  am  torn  from 
1^  femilj  to  lerrc  mr  country  because  1  am  poor  and  unable  to  defend  myself,'' 
heaniu  hii  near  nciehbour,  who  is  wealthy,  is  in  the  same  book  as  himself,  and  is 
Aljynd  to  aerre  in  the  Reserve  Array.  One  gentleman,  who  has  just  s]>okon,  has 
■ia  that  the  only  possible  chance  of  defending  Englatid  is  to  be  able  to  send  an 
landing  army  abroad.  No  doubt  the  best  defence  we  could  possibly  have  in  England 
■mid  M  800,000  men  such  as  England  now  ])osse8ses  in  her  regular  Army,  the 
laeit  troopa  in  the  world,  and  a  Keserve  of  14)0,000  men  to  biu*k  them  of  the  samt* 
oriibra — in  fact,  an  Army  of  000,000  men  ready  to  take  the  field  at  any  moment . 
Bat  thoae  are  things  the  country  itannot  .su])port.  Wo  are  now  tremendously 
luad,  and  we  haTO  not  to  deal  with  what  we  should  like  to  do,  but  with  what  we  can 
doL  If  we  eould  annihilate  the  whole  British  system  of  militan*  senice,  if  we  ci>uld 
■jv  "  Wa  will  haTC  a  system  of  200,(X)0  regidar  troops  as  they  exist  now,  the  finest 
tnopa  on  «arth/'  if  we  could  do  that,  nrgardless  of  all  expense,  and  also  have  a 
of  400^000  men,  drawn  from  the  finest  young  men  in  England,  re:u1y  to 
their  plaoea,  we  could  then  immediately  on  a  declaration  of  war  send  100.00(» 
hero,  and  100,000  men  there,  and  we  could  fight  the  world,  as  we  have  done 
id  aa  I  haTC  no  doubt  we  should  liave  no  great  dillleulty  in  doing  again. 
vould  be  a  greater  strain  than  we  could  possibly  put  u]>on  this  <'ountry  ;  and 
we  have  to  oonaider  is  not  what  wc  would  ado])t  if  we  eould.  hut  what  we  cuir 
mder  exiating  circumstances,  what  the  nation  will  stan<l.  and  what  the 
of  the  people  ia  reafly  to  adopt .  What  we  have  to  consider  is— we 
got  onr  country,  and  we  have  got  to  defend  it.  If  it  is  assumed  that  it  i^ 
■Sda  our  oounfa^  can  ever  be  invaded,  why  should  we  trouble  ourselves  ?  But 
wtbij^oiir  argument  by  assuming  that  it  can  be  invaded,  and  not  only  can  b(^ 
iniiliMl,  hot  can  be  tnradcd  by  sueTi  a  fonre  as  to  endanger  the  very  safety  of  the 
ktatJi  i^^  our  arsenals  might  be  taken,  and  we  might  find  the  very  heart 
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of  OUT  emjnrc,  and  London  itnelf,  talrn  beforo  n 
centre  paiilyaed,  our  piUso  atopped  t  "  ' 

--  *      "" '-'  *' — '-^  dinwift 


m  round,  wid  w  oiir  t< 
«  OTgnnizo  the  force*  ti 
Tbo  paper  it  tlK^reforo  dirocled  to  the  object  of  orgsumnp  lh»  furctw  tbat 
!i»Te  tlioaght  it  uoecasarj  to  haro  for  tLe  defence  of  the  country.     We  liaio  d{ 
(landing  Armj,  we  haTe  our  Militia,  we  have  our  ToIun(«era,  and  onr  Yeot 
All  tbo«o  fonioi  nther  mean  aomething  or  nothtng.    They  are  either  uartet«,  ■ 
nbwlutely  absurd  eipeodituco,  or  they  ore  an  Anny  which  in  cniw 
osllod  upon  to  defEnd  the  connby,     Tbrr  nre  its  very  life,  or  tbcy  are  nothing. 
Volunlivr  ia  either  a  manirho  can  bo  coiled  upon  to  defend  his  home  and  bit  fat""* 
or  he  is  su  alMurdity — he  it  something  ridiculous.    Then,  what  in  a  SJilitiu 
What  it  a  Mihtiaman  in  the  beat  senm  in  which  you  can  take  him  ?     IIp  it  ft 
who  may  be  called  upon  to  be  a  soldier,  to  ttond  up  fur  life  or  deatli  for  hit  ci 
t  myaeu  hiimhly  tuggoat  that  he  ia  a  very  iucfllcieDt  aoldier,  liecauac  he 
tlioot,  and,  04  at  present  organiajd,  though  they  arc  often  Tory  well  eomroasdod,  tl 
are  occasionally  very  badly  commanded.     Hovrorcr,  that  it  not  to  the  point.    ' 
have  our  Militia,  our  VolunleorB,  and  our  Yeomanry,  and  Ihoao  men  are  l'      * 
irhicb  Bt  Ihia  moment  the  oountrv  auppoeea  vill  bo  able  to  defend  it 
inrader.     Wc  benn  by  luppoaing  tJult  an  invovion  ia  poasiblc,  and  an  in 
Buffident  ttrength  to  fake  thu  eounlry.  and  those  are  the  forcci  which  n 
organitc,  and  Colonel  Malet's  paper  bcgina  by  assuming  that  a  oonsirriplion,    _ 
poaaiblc,  it  the  beat  and  the  only  raeani  of  reallj  forming  an  Army  with  wbioh  ri 
man  might  wy,  "  I  am  taliaBed."    At  I  have  already  aud.  I  do  not  Of^re*  willi  111 
But  B  coutcriptioD  on  such  a  large  scale  as  that,  Colonel  MBtat  suppoMB  U>  be. 
the  present,  impotaible,  and  therefore  he  goes  on  to  org»nita  the  force*  at  tl 
at  present  exist.    Whether  those  forces  ore  clUcicnt  or  inelBcient,  cri      ' 
pentNit  orgaoiiation,  is  for  the  senior  Officers  of  the  country  to  jnil 

Parliament  of  the  countiy  to  judge  on  the  udrieo  of  the  military  ai    ... 

liament,  wbcthertbote  forccsare  auffiaient  when  they  arc  proporiy  organiiod. 
at  the  pnaent  momeut  everybody  in  the  world  knom  that  thoy  are  not  jirt~ 
organized — that  tbey  are  not  orgoniied  in  the  proper  manner — tliat  tbej  ai 
orgitniicd  ut  all— that  they  are  eimply  diaconneetcd  miusos  all  over  the  oc 
wfthont  any  organiiation  whatever.     Take  the  regular  Army  iltelf.      W«r  b 


the  regiiiur  Army  to  be  GOO  men,  within  a  month  after  the  dt^lnnttion  of  wi 
battalion  would  be  raised  to  800  m™.  Now,  in  the  preaent  day  of  shoo* 
would  be  impossible  to  teach  them  lo  shoot,  and  when  nc  know  the  trm 
stniin  there  is  in  time  of  war  On  a  single  batlalion  without  a  jnuurr  Reserre,  w 
anybody  tell  me  hoir  it  is  possible  to  get  reemita  who  will  bo  able  to  learn  tti 
duty  ?  Because  the  duty  of  a  soldier  in  the  present  day  is  not  nierrly  drilling  111 
Hhooting,  for  that  i«  the  eaaential  part  of  warftre.  Moving  great  uiameB  of  nioa,  wT 
deoinon  and  with  rapidity,  and  enabhng  each  individual  man  to  shoot  ttnighl.  i 
the  two  things  we  must  never  forget.  Formerly  amau  might  veiy  soon  learn  la  it ' 
wit]]  hit  batt^ion,  but  now  individual  shooting  is  a  main  clement,  and  Uierdb 
beg  to  say,  simply  at  a  Tolnntccr,  that  the  Voluntecn  stand  pre-eminent  in  t 

ahooting,  and  tlmt  subject  ought  not  to  be  forgotten  in  the  (JOoation  of  the  o 

t*on  of  the  Amir.  At  present,  this  fori'c  ia  armed  with  wcBponskiiownlobe  < 
In  coDotiuion,  I  would  simply  suggont  tlint  in  considering  llie  pamphlet  « 
heard  read,  we  ought  not  to  forget  thut  it  does  not  suggest  anything  npw,  . 
simnly  put  forwBRl  at  a  means  for  organizing  the  force,  whlnli  has  been  ¥■ 
lately  by  onr  Secretary  of  Stale  for  War,  Mr.  CanlwcU,  to  he  perfectly  «i  ' 
lory  us  a  defence  of  the  counlry,  hut  which  nt  the  preaent  moment  it  „.. 
diwrgauiied,  and  Colonel  Mulet't  paper  suggests  one  meant  tar  organizing  tItP  ft 
•a  tbey  at  present  eiiat. 

Captain  CoLom,  R.H.A. :  We  am  veiy  apt,  when  w«  talk  about  tho  d 
of  Iho  ponntpy,  to  forget  the  defenee  of  the  Empire.  The  country  cj>u  be 
two  wayi  J  one  is  by  asaniilt,  and  the  other  is  bv  iovealiuent.  Tlie 
who  ha*  juil  tpoken  has  allnded  to  llie  ilang«r  of  investment  with  rcfl 
Channel,  and  it  is  i]uite  aiilTtcipiit  for  us  lo  remcmbrr  that  inrratmcnl  ii 
I  repeat  what  I  Iiurc  lieforc  (liit«l,  tbot  «e  siiould.  hy  nil  enemy  placing  •  a 
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foite  inperior  to  our  own  in  the  Channel,  Buffer  with  respect  to  our  commerce  at 
the  imte  of  fimtj'foar  and  a  half  millions  of  money  per  month.  That  in  a  tiling 
vhich  we  most  paj  attention  to,  but  it  has  nothing  to  do  with  the  paper  before  us. 

Af  I  take  it^  uie  regular  troops  arc  for  the  defence  of  the  Empire ;  that  means 
fcrthedefonee  of  Tiulia,  and  for  the  defence  of  our  Colonies,  I  should  saj,  the 
iiiinet  defence  of  our  Colonies.  Our  regular  troops  are  for  that  purpose,  for  the 
Ikrr  JM  Boweriew  without  them.  But  having  provided  for  that,  we  must  also  look 
tiw  deienee  of  the  citadel  of  the  Empire — theBritish  Islands  ;  and  wliatever  means 
■e  denied,  or  irfiatever  Bchemes  arc  put  forth  for  rendering  the  soil  of  the  British 
laeenre,  deeerre  the  attention  of  everr  man  interested  in  the  defence  of  the 
f,  ihmtdn,  I  ihould  like  to  make  a  very  few  remarks  with  reference  to  the 


IlBlt 


of  all,  the  gentleman  who  spoke  second  put  a  very  practical  question  for  the 
MMdcration  of  tnoae  preient — ^What  we  shall  be  expected  to  do  in  case  of  war  ? — 
Iwlf  ipeak  with  mard  to  the  United  Kingdom — and  he  rcry  properly  reminded 
re  wen  liabb  to  attack  from  several  quarters,  and  of  that  there  can  be  no 
or  manner  of  donbt,  for  this  reason,  that  a  number  of  small  squadrons 
out  of  Eniopean  ports  are  far  more  likely  to  elude  the  vigilance  of  oiu* 
fleet  than  a  Terr  large  expedition.    Therefore,  in   any  strheme   for  the 
of  oor  forces  with  the  view  of  resisting  invasion,  wo  must  bear  in  mind 
onlj  have  we  to  guard  against  a  determined  and  violent  attack  upon  some 
!■!  of  the  eoait,  bat  we  must  also  be  prepared  to  guard  against  ifimultancouB 
■Hki  on  detached  points. 
Witfa  regard  to  the  paper  before  us,  the  first  thing  that  struck  me  was  with  refer- 
to  the  Flench  occupation  of  Egypt.     That  is  a  question  which  is  not  directly 
~  in  die  defence  of  the  country :  it  is  a  question  for  the  defence  of  t]ic 
and,  therefine,  comes  very  properly  under  the  head  of  tlie  organization  of 
iviifnlar  fbroea.    The  colonies  "  screaming  for  reinforcements,"  which  no  doubt 
H^euiJd  do,  appean  to  mo  also  to  be  more  a  question  concerning  our  regular 
became  toe  mere  inyarion  of  England  would  noc  cause  that  circumstance  to 
;  it  would  be  more  the  result  of  that  other  way  of  ruining  the  (country  by 
or  oomplete  inyestment,  that  is,  cutting  our  lines  of  communication. 
mih  referpnoe  to  dividing  the  districts  of  England,  there  is  a  definite  object  in 
tin,  the  powerof  moving  organized  mat«sos  of  troops  upon  the  as.4.iilablc  ooant  line. 
I^  fare  we  all  mnit  agree  that  it  is  very  good,  for  that  is,  after  all,  what  our 
"lauie  fercee"  are  for,  if  they  are  for^any  thing ;  it  is  to  assemble  in  ])ropcrIy  organ- 
md  wmmm  regnlarW  and  quickly  upon  any  part  of  the  coastline  that  may  be  thn^at- 
md.    With  rasard  to  the  details  of  that  di»tribution,  of  courM>  evorybody  has  their 
tea  pbn,  and,  Uierefore,  I  disagree  with  regard  to  the  dotiiilfl;  but  with  regard 
l»  the  principle,  lam  sare  everybody  must  agree  wl'o  has  n.*u)ly  tliought  out  the 
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low,  thefo  ia  one  point  in  the  paper  which  I  wish  to  make  a  very  fi^w  remarks 
_^  "that  regular  troops  cannot  be  localized."  I  maybe  ]HTniittcd  to  mit, 
» I  belong  to  a  "localiiea  service"  myself,  that  I  disagree  with  Cdlonel  Mulct. 
IhrioBgto  a  service  which  has  its  fixed  head -quarters,  whence  its  men  an*  sent  out 
laiD  paits  of  the  elobe  in  detachments  numbering  from  5  to  2(M)  on  ^liort  notiee, 
"^ —  in  a  few  hours,  with  a  complete  organization.  They  return  to  their  fixed 
their  wives  and  families  keep  up  their  local  e«>nn('ctii>ii  with  the 
and  in  everr  way,  as  far  as  my  experience  of  fifteen  years  pot's,  it  i^  an 
satii&ctory  process.  And  I  believe  it  is  the  true  principle  to  be  followed 
1  lenrd  to  Annj  reform,  for  this  reason,  that  if  you  pet  a  short  service 
Anif ,  whidi  we  are  coming  to,  and  must  come  to,  the  local  c  >nT:<'ctiniis  of  men 
— >  be  fiimjied;  as  soon  as  a  man  gets  his  discharge  from  tlie  Army  lie  mettles 
dovB  again  into  civil  life,  he  distributes  himself,  m  it  wrn\  and.  tlierefore, 
ftt  mare  yoa  can  localize  the  Army,  the  more  sure  are  you  of  a  m:ni  h^mi*  ready 
ii  tabs  vphH  old  place  and  his  old  po!(t  at  the  head-quart er-*  of  tlic  district  to 
■bkh  he  belongs.  Therefore,  I  believe  "  localization  "  |K)s«ibIe,  and  indeed,  (.  olonel 
SdcCt  I  think,  will  remember  that,  to  a  certain  extent  the  service  to  which  he 
ia''IoeBliBed."   It  has  its  battalions  abroad,  and  it  has  its  battalions  at  homo, 
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wtJim  &  cartain  district,  and,  therefore,  I  must  be  uUowed  to  exprMa  iny  idea  tin 
"  localizaCiun  "  of  troops  is  posaible,  and  Dot  only  poseible,  but  1  Utliiirc  it  Ui  be  It 
truo  principlo  whicb  will  ultimatDlj'  be  folIav,od  out. 

There  is  auother  point — and  a  yerj  important  one  it  is — with  refcrcnoe  t 
dietributioD  of  artilleiy  and  iofanttj,  and  I  tliink  Colonel  Mulct  baa  poinUd  « 
what  has  alvrajs  etrock  me  aa  a  verj — I  hardlj  know  etactlj  bow  U>  em 
it — but  uB  a  very  gnre  defect  in  thd  "  Be>crte  forces,"  mimelj,  that  yoa  i 
gafriaon  artiller;  where  joa  do  not  yant  them,  fuid  you  luivt^  infmitry  where  ytra.  0) 
not  want  them.  TomiLkathiB  eridoat,  I  will  just  gobaok  t«  oiploln  nhatl  meai  '~ 
nifeiriug  to  the  queatioa  which  one  of  the  apeakoca  uked,  "  Wbat  shaiU.  wo  be  lit 
upon  to  do  in  caso  of  war  P  "  Now,  I  am  atAy  speaking  with  regard  to  the  dolenN  of 
England.  We  should  be  called  upon  to  hold  certain  fortified  poiitions,  Woolwieh, 
Chatham,  Dover,  Fortamouth,  Plymouth,  Pembroke,  and  bo  on.  Thoic  are  immense 
fortified  afsenaU,  upon  wiiicb  the  wfeby  of  our  fleet  depends,  and  not  oiUj  that,  but 
the  safety  of  the  oounttj,  for  the;  may  be  tbo  bwis  of  operations  for  our  Annj.  I 
note  the  conBtitution  of  tlie  "  Beeone  forcee  "  Aurrotmdiug  theae  fortified  poiuta,  aad 
what  do  I  find  F  I  find  a  small  proportion  of  ganison  artillery,  and  a  very  ]argv 
proportion  of  infantry  ;  in  other  parte  of  England,  where  there  arc  no  fortification* 
■t  bH^  I  find  gnrriEOn  artiliory,  and  so  on.  ThcTeibrc,  that  point  in  the  papar  it, 
to  my  mind,  a  Tery  important  one,  and  I  beliere  that,  with  reierencc  to  the  fiied  and 
fortilied  points,  the  true  policy  is  to  convert  the  vhole  of  the  snrrouiiding  difi- 
triota  into  garrison  artillery,  with  (heir  head-qnartera  at  the  fortified  point. 

With  regard  to  field  ortiLlGry,  my  own  impression  is,  as  an  artiUerymskU,  that  thcttt A 
no  hope  of  ever  having  an  cBicient  field  artillery  of  the  "  BeiorTC  forces,"  and,tlMi7 
fore,  I  believe  that  the  true  policy  of  the  country  is  to  koop  ap  bcr  field  arUllcnn 
a  attength  not  merely  in  proportion  to  the  line  of  our  regular  troops,  but  eqOM  j 
the  line  of  those  regular  troops  and  tboir  reserves,  whatever  they  may  bo. 

With  regard  to  re-numbering  and  telling  off  VoluutecTB  by  brigades  and  di 
I  know  by  eiperience.  &Dm  having  been  employed  on  one  or  two  Vo 
l«Tiews,  particularly  with  regard  to  tho  garrisan  bribes  of  Volunteer  artiUetT-,  U 
there  ii  nothing  more  pr^udiciat  to  Bystem,  and  there  is  nothing  more  likely  tooj 
rise  to  confusion  tliao  the  defect  pointed  out  in  that  paper,  and  that  is  not  hMT 
tbem  numbered  ot'cording  to  their  position  in  the  brigade  and  division  to  whieh  ll 

And  having  nmde  these  remarks  I  wish  to  say,  I  (lunk  with  reference  li 
distribution  of  troops  in  the  United  Kingdom,  that  we  are  all  bound  to 
back  in  point  of  fact  to  the  originul  question,  what  viill  wo  have  to  do  witli  « 
*' E«ervD  forces  "  as  they  are,  not  as  they  may  be,  becauao  we  may  hava  war  ' 
we  hare  time  to  organize  any  thing  else.  But,  whatever  forees  we  haTe,  we  nun 
this  in  mind — we  oo  not  know  when  we  may  have  war,  and  wo  must  knot 
those  forces  arc  for  war  and  nothing  else,  and  therefore  any  scheme  that  eaa 
before  us  a  praelicsl  plan  by  which  the  exigencies  of  war  con  be  met  1^  oi 
forcec  deservos  consideration,  and  I  am  sure  a  great  oujuber  of  points  in  Out 
whioh  has  been  read  this  evening,  and  which  1  have  mentioned,  deaervi 
serious  consideration. 

Lieutenant- Colonel  Lmnr.B.E. :  Uuchthatlhadtosaynponthissubjoiithi 
anticipated  by  Captain  Uozier,  who  bos  pointed  out  what  our  "  Bcaerre  C 
should  be.  I  only  wish  to  add  that  I  boliovc  the  great  defect  of  our  military  aj 
has  been  the  system  of  re-engagement  and  long  service.  It  was  not  the  o  ' 
intention  and  constitutionof  the  British  Army  that  the  service  of  tlie  soldier  i 
be  long— in  fact  we  alJ  know  that  soldiem  were  only  originally  enlisted  for  a  cam- 
paign. It  was  only  at  the  beginning  of  the  lust  century  that  the  field  artillery  mt 
organized  on  a  permanent  footing,  and  this  is  the  force  that  requires  the  langul 
tnining,  and.  as  has  been  most  justly  observed  to-night,  tho  force  that  oiai ' 
to  bo  kept  uji  permanently  on  tho  largest  scale.  I  beJicTO  the  true  remedf  ii 
insalEoiency  of  "  Bescrves  "  is  that  pointed  out  bj  Lord  Grey  before  tlie  B  " "" 
CoDimissiou,  and  I  cannot  underetsnd  why  that  Commission  did  not  n 
inportant  evidence  that  ho  gave  before  it.  Ho  suggested  onlistment  for  a 
period  of  service,  with  liabilily  to  serve  afterwards  in  a  "  Reserve  force."  That  i*  tht " 


OUE  KESEItVE   FOECES.  177 

IcDf  a"  Be««nefor?u  "  for  supplying  the  men  raquircd  to  fiJI  np  tberankb 
tr  Antij.  Tbii  principle  aUo  ouebt  to  bo  applied  to  our  Militia — a  Urge 
it  our  Militia  are  now  ro-angaged  men,  which  ia  a  grent  mistaJiu.  Our 
gt  ought  to  b«  to  have  ao  many  men  in  the  eauntr;  as  possible  who  hsTe 
ining.  I  fully  concur  in  what  one  gentleman  stated,  that  riSe 
n  iiDportuQt  part  of  our  military  inatruction  chat  the  Volunteers, 
J  tK^auMtioa  which  will  encourage  ioBtruction  in  shootinc;  as  a  part  of  the 
'a  cduralion,  will  tend  to  lacrcaHe  our  military  streuglli.  Much  has  been  said 
lu  abuse  of  Ut.  Colo  and  his  ''  Parliament,"  but  I  thinli  then;  is  much  force  in 
•'ill  tK>  Mjii,  namelj,  "  that  he  would  nisli  Ifl  see  as  largo  a  proportion  of  the  poople 
u  puHibU  rvoeirc  some  military  Craining,  and  he  would  begin  it  at  sciiaol."  We 
-uuw  tiiat  than-  are  Volunttier  corps  at  some  of  our  public  schools  which  have 
Jliueil  iwiuiderahle  efficiency,  and  I  do  not  see  why  the  system  should  not  be  ei- 
'-<nilcd  thmughout  the  whole  country.  If  it  were  so,  our  military  fenw  would 
inlabl;  miuue  a  shorter  period  of  training,  and  taking  etonomy  into  question,  the 
viurtcr  Uio  time  they  are  nndcr  instruction,  the  better. 

I  ■!»  not  beliete  this  ooimtry  will  ever  listen  to  tlie  word  "  eonseription  ;"  we 
taut  iWprad  upon  a  Volunteer  Army,  howoier  it  be  raieed.  Considered  econo- 
oiialiy.  tlw  queatiou  i«  this — We  have  four  classes  of  funies.  First,  the  Volunteer, 
*W  caste  tbr  country  n  very  small  sum  per  annum,  not  more  than  a  Swiss  soldier, 
^<U  ban  £1  10<.  to  £'1  lit.  a  year.  The  krger  number  of  lliese  we  have  the 
ViUr.  tkcr  natal  influence  is  lery  vreat.  Then  come  the  Militiumcu,  who  cost 
fiAmf/amr  tiotea  as  much  as  tht>  Voltmteers — in  my  mind  too  mucb,  in  oonse- 
9WHV  ofUip  eipesaiie  •tM' that  is  kept  up  for  their  instruction.  I  do  not  at  all 
^  ehy  lianing,  u  wo  have,  a  large  proportion  of  Olliccra  in  the  regular  Army,  a 
■itwn  uuiDircTT  of  them  should  not  be  lent  for  leaching  the  Uililia.  The  Militia 
&*C  niuaisliiig  of  about  5,000  men,  costs  mure  than  the  Militia  who  ore  trained — 
•tm  KI,WX)  or  80,000.  I  should  like  to  see  less  spent  on  the  permanent  staff  and 
t  M  gn  the  training.  The  next  force  we  hate  is  the  ^'  Army  Eeserve  "  soldier,  who 
.^dSf  tofdv  than  tlie  Militiaman  does,  and  it  is  a  close  that  ought  U>  be  in  crery  way 
gnL  Then  you  oouie  to  the  regular  soldier,  who  costs  about  four  or  Gie  times 
■o  "  Aruij  Bpcerre  "  aoldier  costs,  and  from  20  to  25  times  what  the  Vnluuteer 
Tbvy  ought  to  be  as  few  and  as  perfect  a«  possible,  luokiog  for  support  to 
*    "' c  "  Beserve  "  force. 

r  may  furliier  bo  looked  at  from  this  light.    Wo  now  enlist  from 

IMJ.OOO  racruits  ayear.    If  a  shorter  period  of  serrioe  was  uistilutod,  and 

ir  the  ooloniea  and  India' was  made  a  separate  engagement,  we  should  oolj 

lom  T,t>00  to  8,000  to  keep  up  the  Colonial  and  Indian  Army.     Upon  ex- 

D  of  the  aiatiatica  before  the  Kecruitiog  Commifsiou,  it  appears  tome  there 

MlSiOOO  "loafers"  in  the  country  who  are  always  glad  to  enlist  as  soldiers, 

■^  *'ie  Amy  their  profession.    Now  wo  haTc  to  go  beyond  that  number, 

■1;  to  induce  some  3,000  or  4,000  men  in  addition  to  join.    If  we  had 

ta  iiiT  oolonial  service  in  place  of  having  to  giie  a  premium  to  odd 

.        en  wlio  are  naturally  wilLiug  to  join  (he  Army,  we  ought  to  send 

B  '4^000  or  S,000  of  them,  and  those  men  would  be  only  loo  clad  to  serre 

"Bswii  111  force."  I  therefore  think  that  short  service  is  the  remedy  for  insuf- 
l-Msl  lt«ermi,  aiid  I  haTe  not  the  slightoat  doubt  hut  that  it  could  be  carried  out 
■itkoul  any  great  disturbance  of  existing  arrongemeDts. 

Willi  legvd  to  GziTig  tlie  districts  of  the  country  with  reference  to  railway  rom- 
tnmostiua.  that  is  a  subject  brought  before  a  meeting  of  this  Institution  last 
^<*r.  1  lliFD  reconiinended  a  plan,  giving  the  details,  on  the  principle  that  our 
mlitsij  distTic1<  ought  to  bo  based  with  reference  to  our  railway  commimications. 
Ib  asatlcr  uf  detail  I  think  Colonel  Malet  has  made  one  mistake.  In  his  Western 
I^slnea  Le  includes  places  to  which  the  broad  gauge  does  not  eiteud.  I  made  it  a 
linlt  rfiAniit.  in  order  to  keep  the  brood  gauge  lines  in  one  district  and  llie  narrow 
pD^  ia  anrther.  but  the  principle  ia  right. 

(WOBii  IIalbt  :  IdBUte^ianl'CoIonel  Leahy  is  prob^ly  not  aware  that  the  Qreat 
Wsslon  fttUmf  are  now  adopting  the  aarrow  gauge. 
Tilt  f^niW*"  ■  fie  two  gentlemen  who  last  addrested  the  meeting  aro  well 
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entitled  to  be  he&rd  before  it,  for  both  tbeae  gallant  Officers  read  most  oseMpBpen, 
remHrliHble  for  their  ability,  in  thia  Inetitution,  Captain  Colomb  this  jear,  and  Lieii' 
tenant-Colonel  LmhT  >BBt  year.  The  one  ii  already  publieheilin  our  Journal,  the  other 
will  ibortly  be  published,  and  I  do  not  hesitate  to  eay  both  of  them  are  laluahlc 
CODtributions  bo  tho  literature  of  this  Soaietf,  as  well  as  a  general  boneGt 
eountry.  Uy  hon.  and  galluut  friend,  Colonel  Malet,  may  at  least  be  umured 
this — that  he  has  produoed  u  paper  here  to-night  vhieh  ia  able  in  itself  and 
the  merit  ofhnvin^  giTen  rise  to  a  most  interesting  disciusion.  He  has  raised 
point,  though  perhaps  not  gomg  into  the  whole  oueitiDn,  of  what  ahonld  be  the- 
defensire  reBources  of  tbe  country,  both  with  regard  to  its  internal  aa  veil  aa  its 
eiternal  dofcniw,  and  there  are  points  in  it,  whioli  this  meeting  hae  already  peoog- 
niied  by  the  speeches  we  have  heard,  as  tvell  worth  the  consideration  of  the  oountry. 

Captain  Hosier,  I  thinlc,  hit  the  nail  on  the  bead  first  when  he  pointed  out  the 
di&ereuce  that  existed  between  the  "  Reserve  forces  "  for  the  defence  of  the  countrj, 
and  the  "  ReBerra  forces  "  as  a  supplement  to  the  Army.  There  are,  no  doubt,  two 
kinds  of  "Reserro  forces."  We  liare  first  the  Mihtia  "  Army  Beserre,"  as  they  bare 
been  caltad,  and  secondly  the  VoluotBBra.  Butwe  most  undoubtedly  hare  no  "Beservo 
force  "  at  tho  present  moment  by  which  ve  can  supplement  tho  tine  in  the  c*«o  of 
talung  the  field.  It  is  now  settled  that  every  regiment  at  home  is  to  be  of  the  stiengtit 
of  S60  men.  If  war  was  declared  those  regiments  would  hare  to  be  filled  up  to  at 
least  900  or  I,OO0  men,  and  where  are  we  to  get  the  men  lo  fill  them  npP  That 
is  the  question  which  this  country  has  now  to  sotrc ;  that  is  tho  question  whieh  the 
Secretary  of  State  for  War  is  now  engaged,  and  his  predecessor  waa  engaged  in 
considering.  It  is  a  most  difficult  question.  It  is  very  easy  lo  prepare  a  paper 
about  the  adTontage  of  short  serrice,  but  when  you  come  to  oousider  tho  ques- 
tion of  how  you  are  to  get  these  30,000,  40,000,  or  50,000  men,  to  hare  two 
''  Beserves,"  namely  one  "  Reserve  "  to  put  into  the  regiments  to  make  them  up  900 
or  1,000  strong,  and  another  "  Reserve  "  to  supply  those  vacancies  which  must 
iiDinedialely  fall  upon  regiments  after  they  have  taken  the  field,  not  only  by 
liuualty  in  action,  but  by  what  is  much  worse  than  tbe  mortality  that  occurs  in 
actJOD,  namely,  sickness  in  the  field;  you  therefore  reqnire  not  only  30,000 
to  put  in  tbe  Army,  but  you  must  have  another  30,000  men  ready  to  taki 
place  when  the  regiuionts  that  go  out  first,  fall  short  of  their  numbers.  With 
to  tho"  Reserve  rorces"  for  the  defence  of  the  country,  it  is  perfectly  true  that' 
is  noorganizatiou.  These  forces  have  been  raised  at  djfierent  times;  they  peat 
different  Acts  of  Parliament,  and  at  the  present  moment  t)iere  is  ^' 

existing  by  which  these  forces  can  be  brouglit  together.  The  Militia 
moment  cannot  be  put  under  the  command  of  Oeneral  Officers  of  the  districts. 
Volunteers  you  have  no  power  over.  They  go  out  when  they  please,  and  no  ( 
ri^  dther  from  myself  as  the  Chief  of  tho  "  Reserve  Forces,  or  from  the  Qman^^ 
Officer  of  the  district,  can  bring  them  out.  Now  it  will  be  a  grave  question  fay^aa^^a 
bye  whether  there  should  not  be  terms  mode  with  them  by  which  upon  certain  occ^lp? 
sions  they  shall  be  bound  to  assemble  and  plaoe  themselves  in  the  hands  of  tb^H 
Commanding  General  Officers  of  districts.  Bowcver,  at  tho  present  moment  it  ist^^HI 
case  that  those  forces  hate  no  cohesion,  and  the  law  as  it  at  present  stands,  will  "  ,..  ^ 
allow  of  their  being  brought  together.  As  to  what  may  be  the  eventual  mode  «/ 
doing  it,  I  do  not  know,  but  I  hope  in  course  of  time  we  may  find  moans  to  no 
farorganlie  these  forces  that  they  may  be  not  only  available  in  time  of  war,  for  llL«in 
Ihey  are  certainly  mnchmoreavaiiable,  because  an  Order  in  Council  can  place  Ihieas 

at  onoo  under  tho  Mutiny  Act,  hnt  that  we  may  make  preparations  for  wB"  '"   

time  of  peace,  by  having  the  power  to  nasomble  and  to  instruct  tlicao  troops. 

Some  remarks  were  made  with  regard  to  the  Militia.  It  bo  happened  that,  1) 
year,  I  inspoctod  a  great  number  of  regimetit^  of  Militia,  and  I  can  only  say  this,  T 
found  them  in  most  admirable  order.  It  is  perfectly  true  they  did  not  go  (»' 
enough.  I  inspected  some  regiments  that,  as  fivr  as  machinery  and  drill  went,  ait»''B 
nisliedme  ;  hut  I  said  to  them,  "  I  am  very  muoh  pleaaed  at  what  I  liave  seni,  but  V 
I  have  not  seen  as  much  as  I  should  like.  You  cannot  do  this,  yuu  caniial  da  tkit,  ■ 
and,  therefore,  I  do  not  consider  you  have  done  oi  much  as  yoa  ought  to  do."  I'  1 
trust  we  shall  make  a  little  advance  this  year.    Amongst  other  things,  rifle  pnw  i 
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,  iind  there  is  no  reaeoa  wfaj  the  Militia  Bhould  not  go 

■  Eoime  of  rifle  pnctiw.    It  hns  been  nnfortirontdj  left  in  previous  jmfs 

''  ig  Officer!  to  do  as  thej  pleased  with  regard  to  it.    This  ;ear  we  sh&Il 

„  hands  of  the  Militia,  and  in  suotber  jear  I  hope  tliey  will 

aO  b«  ■noHl  with  th&t  ireapoa.  I  fondlj^  expected  this  ytair  [hat  tlio  nhole  force  of 
Militia  vonld  hate  boeii  armed  with  Ibem,  and  that  we  should  hsTe  been  able  to 
afj  out  a  re^ar  system  of  riSe  pmcticc  with  Sniders  in  their  hands.  Howerer, 
t&at  raiUHt  be ;  bat  it  is  essential  tbat  Hilitiunen  should  be  (aught  to  Gre,  and 
tHflit  wider  a  regular  lystrm,  a  sj^tem  as  complete  in  ita  operation  as  that  of  the 
ncntar  Armj;  that  they  should  be  well  looted  after,  aud  the  resultsof  their  practice 
pulUtod  ID  the  same  way  as  the  records  of  larget  practice  ore  published  now.  I 
tnUeire  we  shall  be  able  to  accomplish  tbat,  and  I  fully  beherc  tliat,  efficient  as  that 
CosDS  is  la  fiaas  it  goea,  and  it  is  wonderful  that  the;  ore  so  clliciimt,  we  shall  make 
'iiBB  atiU  loon  eo  than  we  hare  already  found  them. 
Kev,  with  regard  to  the  Army  serrice.  We  must  come  to  this,  that  if  you  havo  a 
;«,  you  must  say  that  you  will  notallovramliD  to  re-engage.  Itisadiflicult 
J  that :  it  is  a  difficult  thing  to  say  to  a  man  who  liles  the  Army  (hat  you 
bim  to  go  OQ  ;  and  wo  bavc  not,  I  bclicTe,  erer  got  to  cstabUnh  suob  a 
rhat :  but  the  fact  is,  at  the  present  momejit — it  may  aalonish  aome 
if  (loora — I  do  not  hesitate  to  declare  that  the  Army  'a  essentially  a 
ii^e  in  the  country.  There  is  not  only  no  difficulty  whatoTCr  in  getting 
t-y  re-engage  by  wholesale.  For  instance,  men  are  allareed  to  re-engage 
ire  (erred  six  years  and  a  half  now,  and  hereafter  it  will  he  eight  years 
■  <n  get  the  Iwclre  years  enlistment  into  operation.  The  men  do  not  take  their 
'  Wt,  but  they  re-engage  1  they  re-engage  three  or  four  years  beforehand  for  a 
miaVB  year»  afterwwds.  The  pension,  no  doubt,  is  a  considerable  object.  The 
gnnit<o  ofthat  is,  that  if  we  had  a  short  service,  and  uliowed  re-engagement, 
vnM»  would  not  go  to  the  '"  Reserve,"  they  would  stay  with  their  own  regiments. 
I  the  army  would  stay  with  their  own  regimeuts,  and  those  who  wore 
ny  will  not  go  into  the  "  Ucserve."  Wo  oScr  eood  terms  at  the  pre- 
_  We  offer  men   who  have   taken  their  disclurge  at  the  end  of 

"tiytaM,  imd  men  now  aerring  who  are  in  ejieess  of  the  English  estahliBhraont,  who 
^i*  nmiplc-ted  sit  years  and  a  half,  to  take  them  for  a  further  three  ycarv  and 
'  bIC  aud  join  the  Orst  "  Army  Reserve."  Those  who  have  taken  their  dia- 
i«r|ie  *o  invite  to  enter  the  "  Army  Eescrvo,"  where  they  will  get  £i  a  year, 
-111  Kiilr  have  to  come  out  for  twelve  days.  But  they  won't  take  it.  Things 
i.ii  i.'-r  tiiey  aav.  The  soldier,  we  all  know,  is  a  shrewd  and  a  remarkably  sus- 
>  >i<>i>  mini ;  he  is  never  quite  sura  what  is  Co  be  the  opcntion  of  the  neit  change; 
-ii  li:.  ',  may  bo  something  in  that.  Possibly,  in  a  year  or  two  they  may  see  the 
III  i.i.'i-— or  their  wives  may  for  them — of  having  £4  a  year  upott  the  bare  chance 
.  -i.li-d  upon  to  take  the  field  in  the  event  of  there  being  a  war  ;  and  as  we 
'  ■  ountry  will  not  very  easily  engage  in  war,  and  must  be  dnve 

.ill  embark  therein,  it  is  evident  that  the 
■  i  year  for  doing  very  little. 
>ilh  r^ard  to  districts.  I  cannot  exactly  express  any  opinion  upon  the 
w  d^anaie  districts  which  I  see  before  me,  but  there  is  no  doubt  whatever 
(■of  this  country  will  hereto  bo  altered.     If  you  take  the  Northern  Dis- 
.  m  lad  that  it  is  a  gigantic  one.    I  am  a&aid  to  say  exactly  what  is  the 
><f  troops  altogether  in  the  Korthem  District,  but  1  rather  think  it  is  upwards 
""^"^Idlnding  all  branclies.     It  is  evidently  for  beyond  the  power  of  any  one 
■"'''■'"M  of  that  sit  notion  if  the  "  Reserve  forces  "  of  a  district  are  all  to 
command  of  out  Oeneral  Officer,  as  ought  to  be  the  case.   Then, 
»  there  are  no  regular  troops,  but  there  are  vast  numbers  ol' 
i,  as  the  eollant  Officer  said  just  now,  there  are  riflemen  where  they 
anil  artillerymen  should  be,  where  they  are  not.     Unfortunately, 
waa  first  formed,  they  were  allowed  to  select  what  tbey  would  like 
eemod  at  all  to  regulate  bow  the  foreo  was  to  he  distributed,  o> 
or  nuticular  duties  were;  and  although,  looking  at  the  nbolo  force,  tht 
T  ipaauty  ol'  artillery  are  to  be  found  in  maritime  counties,  yet,  at  tbo  same 


I  are  almost  perfectly  safe 
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time,  BrtillarT  b  to  be  found  nhpre  utiUBrj  would  uDior  be  i 
they  were,  they  would  havB  lo  tie  remored  from  the  oountieB  i 
situated. 

"  Field  Artdlorj  Reserre  forces  "  were  mentioned.     I  do  not  hesitate  to  rrpm« 
m;  opinion  Bgnhiit "  Field  Aitillerj  BeBenes,"  and  for  tJiis  nia«)n.  WesllknowintlM 
Bojal  Artillery  Cimt  it  tAkus  three  jears  to  mRk«  a  good  driver.    I  do  nnl  mcar  *" 
Bay  bj  that  it  vonld  lake  three  Years  ta  make  nn  ordlnsry  driver — probably  jou 
do  it  in  much  leas  time ,'  but  atill  ■  good  drifer  in  eauntinl  (or  field  artillery, 
gunner  oan  be  taneht  field  nrtille^  drill,  to  a  rertmn   aiteot,  without   Uking 

bstlviT  into  tlie  Seld  ;  but  the  Omoer  who  commands  the  battery,  the 

sioneil  officer*  who  are  altnched  to  the  battery,  the  drirer  and  Hie  horses — ai 
elaroent — but,  howeter,  the  ilriyer  in  porticidur  cannot  be  properly  trained  in  '■ 
Volunteer  or  Militia  serriceB.  Let  the  gun*  be  praraired  ;  lot  Woolwich  be  fuUofgui 
let  all  the  guunora.  whether  in  the  ArtiUory,  the  Voluatvers,  or  the  Militia,  be  tau;^ 
field  artillery  as  far  as  the  drill  part  is  eonooraed  ;  and  then  wo  may  attach  tbem  to 
tha  Boyal  Artillery,  and  they  will  be  found  io  a  Tcry  short  time  capable  of  doing  t^~ 
work  of  guDnerg  in  the  field  ;  hut  the  drivers  are  a  great  bruioh  of  the  professii 
who  must  be  tanght ;  and  if  yon  are  suddenly  obliged  to  take  the  field,  yoa  (snn 
find  dnvers  as  fast  aa  jaa  want  them. 

The  Stair  wag  alluded  to,  and  that  ia  an  important  point  in  the  orginiiatioo  ofo 
"  Itcierve  forcn."  I  do  not  go  so  farastoaay  "open  the  StalTCotloge,"  beesiueltlu 
the  elaai  of  OiEcera  who  belong  to  the  Miiitinand  the  Volunteori  would  not  bo  able 
go  thronghwhat  is  usually  termed  the  "  Sta If  College  course  ;  "  but  what  I  abould  li 
to  see  it  this :  I  should  like  to  see  a  Staff  Suhool  estabhabed  at  the  Staff  Caaeg 
I  should  like  to  see  regimental  schools  established  in  regiments  of  the  Ibieiu  diffisrt 
parts  o(  the  ooantry,  not  absolutely  to  fori*  the  Volunteer  Officers  to  attend  tbtt  _^^ 
because  it  is  hardly  possible  to  eipeot  them  to  lesTo  their  occupations  entirely.  In 
at  any  rate,  you  should  giretho  opportunity  to  the  Volunteer  Officers  and  Hilid 
Officers  to  attend  these  classes,  in  order  to  qualify  themselves  for  their  poaiCion  i 
the  Beserve  forcn.  I  would  do  the  same  thing  with  the  Officers  commanding  : 
mentt,  particularly  the  Volunteers,  because  many  Officers  command  regtment*  it 
Voluntiers  who  liaTe  no  other  qualifleation  whatever  than  their  soalal  position, 
would  even  go  so  far  as  to  say  this;  I  should  like  t«  see  futnre  Commanding  Office 
obliged  to  go  to  the  Staff  IJehool  in  order  to  obtain  to  position  of  uomioeni)- 
would  establish  siwh  schools  atAlderahot  and  Sandhurst,  where  they  might  learn  tl 
manage  battalions  and  brigades.  If  we  do  orgauir.o  the  force  in  brigades,  wluoh  i 
perfectly  possible,  not  perhaps  at  the  present  moment,  but  by-and-bye,  it  is 
that  they  shoiUd  know  how  to  command,  and  1  cannot  see  how  a  man  is 
mand  a  brigade  in  the  field,  who  has  never  commanded  a  battalion.  As  a  gonen 
rule,  you  will  find  the  troops  are  massed  in  the  souih  of  l^ngland ;  those  an  df 
important  pointi  as  jar  as  the  historical  feelings  of  the  country  with  regard  to  tl 
vasion  are  concerned.  The  force  is  small,  but  railways  give  us  the  power  of  or' 
oentrating  cur  troops  wherever  they  may  bo  wanted. 

Having  said  thus  much,  1  need  only  suy  i"iirthpr,  that  I  am  sure  you  will  all  ng  ^^ 
with  me  iu  passing  a  vote  of  thanks  to  Colonel  Mulct  for  having  written  this  mfl 
and  to  Sir  Alexander  Malet  for  reading  it ;  and  I  think  that  tbu  disciifsion  will  I 
most  beneficial  to  the  olijcet  Colonel  Molet  had  in  view,  when  hi 
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Monday,  April  5th,  1869. 
iDBEAL  SiE  HsNBT  J.  CODRINGTON,  K.C.B.,  in  the  Chair. 


lUra  of  MEMBEBS  who  joined  the  Institutaon   between  the  22nd  March 

and  the  6th  April,  1869. 

LIFE. 

Watta,  J.  S.,  Navigating-Licut.  R.N.    9/. 

Mills,  Bichard,  Capt.  Ci^U  Service  Rifle  Vols.    61. 

ANinJAL. 


u 


;  Stephen  W.,  lieut  Boy.  Engrs. 


r,  J.   H.,  Capt.  (h.-p.) 
Jtk  W.  L  BMt. 
iWlk  Heniy  W.,  Oaptain  Boy.  Engn. 

M.  S.,  Captain  Boy.  Art.    1^ 
W.  B.y  Oaptain  R.N.    If. 
C  B.  T.,T4eatenant  B.N.    11. 
Herbot,     NaTigating-Lieut. 

sjr.  u 


Currie,  James  P.,  Major  Civil  Seryioe 

Rifle  Vols.    1/. 
Jerome,  John,  Major  86th  Regt. 
Walker,    W.   L.,    Lieut.-Colonol    (ret.) 

Indinn  Army.     1/. 
Hime,  F.,  Captain  Roy.  Engrs.     1?. 
Allen,  George  W.,  Lieut.  R.N.     II. 
Kemp,  F.  R.  B.,  Lieut.  R-N.     1?. 
(Graham,  Donald  D.,  Captain,  late  Ceylon 

Rifles.     1^ 
Morris,  Mark,  Esq.,  Naval  Instructor.  1/. 


OOMVBBSION  OF  OUR  SCREW  LTNE-OF-BATTLE  SHIPS 
INTO  ARMOURED  TURRET  SHIPS. 


By  Charles  F.  Henwood,  Esq.,  Naval  Architect. 

b  wiU|  I  think,  be  generally  admitted  tliat  our  unarnioured  screw 
inemf-battle  ships,  are  for  actual  warfare  valueless ;  but  is  it  certain 
thit  they  cuinot  undergo  such  modiiicatioiis  as  will,  at  a  moderate  cost 
mder  them  extremely  valuable  ?  My  object  this  eveniug  is,  to  prove 
toyoa  that  many  of  them  can,  and  that  great  economy  would  thereby 
nok  in  our  naval  expenditure. 

The  Secretaiy  to  the  Admiralty,  in  March,  18G7,  stated  in  Parlia- 
ne&t,  that  there  were  55  sliips  of  the  line,  the  value  of  which  including 
ttose  in  commission  was  about  £)j,2.M),000 ;  and  the  annual  cost  of 
wtaAy  keeping  them  in  a  proper  state  of  n^pair,  £11 7,2^0. 

The  question,  therefore,  also  involves  the  utilization  or  sacrifice  of 
tkii  large  amount  of  valuable  public  propeit  \\ 

It  may  not  be  out  of  place  briefly  to  planer  at  what  has  been  already 
doae,  in  the  way  of  converting  screw-ships  of  the  line  into  iron- 
didi. 

In  the  year  18G0,  there  were  about  12  screw-ships  of  the  lino  laid 
iawn  of  the  '*  Duncan  "  (rlasE 
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LiXE-of-Battle  Ships  of  the  "  Duncan  *'  class  already  converted  intc. 
iron-clads  on  the  broadside  and  box  principle. 


Name. 

Length. 

Tonnage. 

H.P. 

When 
converted. 

Ocean  .•••.• » 

Ft. 
273 
273 
273 
273 
273 
252 
252 

4047 
4125 
4045 
4056 
4068 
3716 
3749 

1000 
1000 
1000 
800 
800 
800 
800 

1863 

Caledonia 

1862 

Prince  Consort 

1862 

Roval  Oak 

1862 

Roval  Alfred 

1864 

• 

Zealous 

1864 

Repulse 

1868 

Total  first  cost  of  the  above  sovcn  ships,  i^l,688,408. 

Of  these  the  "Ocean,"  "Caledonia,"  "Royal  Oak,"  and  "Prince  Consort" 
(See  Diagram  No.  3)  were  converted  into  iron-clads,  wholly  protected* 
on  the  broadside  principle — the  "Royal  Alfred,"  "Zealous,"  and 
"  Repulse  "  into  iron-clads,  partially  protected  on  the  •'  box-principle." 
The  only  screw-ship  of  the  line  converted  as  yet  into  a  turret  ship,  is 
the  "Royal  Sovereign,"  which  is  universally  considered  a  very  for- 
midable vessel  of  war.  Satisfactory  opinions  have  also  been  expressed 
with  regard  to  the  fighting  powers  of  the  converted  screw  ships  of  the 
Imo  on  the  broadside  principle.  Admiral  Yelverton  reports,  November, 
18()6,  of  the  "Ocean"  and  "Caledonia,"  as  follows:— 

"  As  serviceable  and  cheap  iron-clads  for  line-of -battle,  and  hard 
"  fighting  in  a  moderate  sea,  my  experience  leads  me  to  the  conclosion^ 
"  that  they  are  most  efficient  ships  of  war.  In  steaming  full-speed, 
"  the  *  Bellerophon,'  *  Caledonia,'  and  '  Ocean'  were  nearly  alike. 

"  I  do  not  hesitate  for  a  moment  in  recommending,  that  the  number 
"  of  this  class  of  vessel  be  doubled^  by  the  conversion  of  some  more 
"  of  the  now  useless  line-of-battle  ships  into  vessels  of  this  descrip- 
"  tion." 

The  following  extract  from  an  account  of  the  voyage  of  the  "  Ocean" 
from  the  Mediterranean  to  China  (taken  from  the  "  United  Service 
Gazette  "of  September  and  December,  18G7),  fully  confirms  the  good 
opinion  formed  of  her  by  Admiral  Yelverton ;  and  as  it  will  reply  to 
many  objections  which  have  been  urged  against  this  conversion 
scheme,  it  will  not,  I  hope,  be  considered  out  of  place,  nor  prove 
uninferi»sting: — 

"  TJHi  *  Ocean'  left  Gibraltar  (m  the  17th  June,  1867,  arriving  at 
"  Madeira  on  the  25th,  under  easy  steam  and  canvas,  winds  being  very 
"  lifj^ht — left  for  St.  Vincent  on  the  28th,  doing  the  entire  distance  from 
**  Madciira  to  St.  Vincent  in  seven  days  urder  canvas  alone,  winds  very 
*'  variable  and  light — the  next  day  she  left  for  Rio  de  Janeiro,  where 
"  she  arrived  on  the  29th  July  (under  easy  steam  and  canvas,  she 
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"jlth  encoimtered  notiiing  but  light  wiiidH  and  calms ;  on  tlie  24th  it 

**  oomnienced  to  blow  fiercely  from  the  north-west,  it  soon  freshened 

^^  into  a  gale,  and  the  sea  rose  in  a  manner  that  would  have  startled 

'*  the  Channel  Fleet ;  from  the  direction  and  intensity  of  the  wind,  it 

*^waB  supposed  to  be  a  pampero  from  the   River  Plate,  it  lasted 

"  48  honra,  during  which  time  she  ran  445  knots,  without  getting 

"  the  deck  wet,  under  reefed  topsails  and  courses,  being  as  steady  and 

^  stiff  as  a  rock,  and  at  the  same  time  as  buoyant  as  a  cork, — 50  miles 

^'boDg  ran  in  4  hours  in  a  ship  all  but  jury-rigged, — saiUng  best  when 

''lUe  to  carry  all  plain  sail,  to  a  stiff  breeze,  when  she  averages 

**  8  to  9  knots  an  hour.    On  2nd  September  just  rounding  the  Cupe, 

**  it  oommenoed  to  blow  from  the  south-west,  with  a  high,  '  rough  and 

**tamble'  sea,  the  wind  lasting  9  hours. 

**  September  2nd  to  8th  almost  a  calm.  On  the  8th  it  set  in  squally 
"  and  black,  with  every  prospect  of  bad  weather — things  wei*e  made 
*'niig  just  in  time  for  a  gale  from  the  south-west,  accompanied  by  u 
"  aea  whose  waves  were  estimated  from  40  to  GO  feet  high.  The  galo 
** lasted  for  two  days,  the  ship  running  as  before,  and  scoring  360  knots^ 
'oaher  way — all  hands  much  pleased  at  her  porfonnunce,  and  almost 
**  wnhing  it  to  blow  a  gale  every  day,  as  not  being  able  to  S(;t  sail 
''eDOogh,  they  wanted  something  like  a  gale  to  send  them  on  to 
''Singapore. 

"(&  Uie  11th  it  blew  as  hard  as  ever,  this  tried  her  to  the  utmost; 

*•  bat  she  behaved  admirably,  and  far  better  than  was  ever  th<-)ught  a 

**flllipof  her  description  could  in  a  heavy  sea;  this  lasted  for  3  da3's, 

**aiid  the  15th  was  a  dead  calm;  the  next  day  it  appeared  as  if  a 

'^cjdone  was  approaching,  and  blew  so  hard,  that  steam  was  got  up ; 

''the sails  having  been  tried  so  sever(»ly  previously;  in  a  few  hours  it 

*^biirst  on  the  ship  with  a  fury  that  was  awful.      It  was  decided 

"OQ  running  at  full  speed  under  steam,  being  impossible  to  lay  to,  as 

"not  a  rag  of  canvas  could  be  shown.     Tliis  was  no  sooner  carried 

"  into  effect,  than  away  went  the  '  Ocean  *  at  a  sjxvd  never  befon^ 

"attained  by  any  iron-clad  of  any  nation.     The  sea  was  blown  in  tons 

*  over  the  dcK:k,  washing  all  before  it. 

•*  This  storm  was  a  trying  one  for  the  ship,  starting  5  huge  beams 
**oiit  of  their  scarvings  in  the  engine-room;  but  not  a  single  annour- 
*^  plate  started, — a  few  rivets  soon  mended  the  beams,  nothing  els<.» 
'^  being  started  in  the  ship. 

"The  'Ocean'  on  this  occasion  went  faster  than  she  had  ever  don(^ 
**  before,  and  it  is  hoped  she  ever  will  again  ;  the  speed  could  not  havo 
^been  far  short  (in  the  fiercest  gusts)  of  IG  knots. 

" Od  the  2lBt  the  sea  moderated,  and  being  able  to  spread  'all  ))laiu 
***tail'  without  fear  of  the  spars  l)eing  carried  away,  she  ran  wdU 
"averaging  from  8  to  9  knots,  showhig  what  she  might  do,  if  pro- 
"  pcriy  rigged,  as  she  ought  to  be. 

"She  arrived  at  Singapore  on  the  23rd  September,  having  (mi- 
"^ommtered  such  a  succession  of  gales  and  stormy  weatlier  as  none  ol" 
^  Her  Majesty's  ships  of  late  years  liave  had  th(,'  ill-luck  to  meet  with 
"on  the  China  passage,  and  which  establishes  her  character  as  :l 
"thonMigfa  sea  boat,  and  a  good  ^  Oa^an  Cruizer.* "    And  in  the  last 
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report  of  the  Channel  Fleet  {18G8),  page  5,  Admirnl  Warden  eays,  of 
the  "  Prince  CoiiBort "  and  "  Royal  Oak ;"  "  They  have  good  qualities, 
"  they  are  annoured  throughout — are  powerful  ships,  liajul;/  under 
"  steam,  from  being  short,  with  good  speed,  and  do  sufficiently  welT 
"  nnder  sail." 

But  the  Controller  of  the  Navy  remarking  on  Admiral  YelTerton'a 
recommendalJon,  says,  "I  am  of  opinion  that  all  converted  shipa  of  the 
"  '  Caledonia'H '  class,  are  inevitably  heavy  rollers,  from  the  posilaoa 
"  of  their  weights,  and  I  coiiBider  the  defect  a  sufficient  reason  for  oof' 
"  adopting  Admiral  Yelverton's  recommendation  for  doubling  the  atimber' 
"  of  ships  of  this  kind."  Also  Captain  Armitage  of  the  "Prince  Conaorlj'*' 
in  last  report  of  Channel  Fleet,  conaidera  the  defect  o!  heavy  rolHngr». 
too  serioua  to  pass  over  lightly,  although  "  in  other  respects  she  is  » 
"  serviceable  ship,  remarkably  handy  under  steam,  and  stays  weJl." 

The  Controller  of  the  Navy  also  objects  to  conversion  after  t  . 
"'Zealous,'  or  partially  armoured  class,  leaving  wooden  unarmoared' 
"  extremities  fearfully  liable  to  be  set  on  fii-e  by  shells,  a  cataB-' 
"  trophe  which  happened  to  the  Italian  ship  '  Paleatro '  at  the  batUe 
"  of  Lisa  a. 

"Except,  therefore,  as  a  makeshift,  and  only  if  nothinij  better  c 
"  be  got,    I    could  not  recommend  Admiral  Yelverton's  proposal  foo 
"  adoption." 

Now,  these  objections  are  entirely  obviated  by  my  plan  of  e 
version.  ^^ 

It  will  be  seen  that  the  weights  of  the  "  Caledonia  "  are  very  dtf- 
ferent.ly  disposed  to  what  they  would  be  in  the  "  Duncan  "  convertei^^ 
(see  Diagram,  No.  3) ;  the  effect  on  the  rolling  of  the  two  ships  may  b 
illustrated,  as  follows : —  ^^ 

Take  the  two  sides  of  the  "Caledonia"  between  A  and  B  at  weij^ 
of  about  700  tons,  and  in  an  othei'wiae  similar  ship  put  the  700  tons  in 
the  shape  of  turrets  in  the  centre  at  0.  The  distance  of  the  700  tonsL 
A,  B,  from  the  axis  of  rotation,  G,  being  28  feet,  that  of  the  700  tons  si 
0  being  12  feet,  the  result  therefore  in  each  case  would  be — 


Torn.             Moment  of  inertu. 

Broadside 

'  Caledonia". . . . 

...     700  V  28«  =  548.800 

Turret 

...     700  X  12'»=  100,800 

thus,  in  this  particular,  the  broadside  '"Caledonia"  would  have  j 
Iban  five  times  greater  tendency  to  roll  than  the  turret  '■'■  C^edoua." 

The  apphcation  of  this  important  dynamical  law  to  naval  ardii 
tectore,  viz,,  "  thut  the  effects  produced  by  weights  in  motion  are  it 
proportion  to  the  square  of  the  velocity,"  was  first  propounded  by  B^ 
father  in  1830.     And  as  it  has  an  important  bearing  also  in  relatioa  H 
many  of  the  iron-clads  now  bnildlug  (I  refer  to  the  heavy,  lofty  arm 
plated  spouaon -batteries  on  the  upper  decks  of  the  "  Invincible  "  ci 
and  "  Sultan  "),  a  simple  demonstration  of  it  may  not  be  uuintsreeri 
and  I  cannot  do  better  than  take  it  from  a  lecture  by  Capt^  F 
bourne,  C.B.,  R.N. 

■'  While  remaining  at  rest,  a  greater  weight  at  a  less  distance,  wiD 
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t  less  weight  at  a  greater  distance,  bnt  when  eet  in  motion 
OS  no  longer  obtains,  for  the  weights  under  this  latter  mrcnm- 
taGCording  to  the  squju-es  of  their  respective  distances  from 

IS. 

W  balance  W  on  the  lever,  a  b,  F  being  the  fulcrum  or  centre 
rotoUon.     The  moment  W  x  F  a  =  W  x  F  b. 

m  the  lever  to  make  one  complete  revolution,  then  velocity 
velocity  W  :  :  circle,  a  c  :  circle,  b  d  ;  :  F  a  to  F  b :  the 
(W  X  F  a)  X  velocity  of  W  =  effect  of  W  in  motion :  and 
(W  X  P  b)  X  vctority,  W  =  Bffect  of  W  in  motinn,  or 
of  W  =  W  X  F  a»-^nd  momentum  of  W  =  W  x 
HencA  it  appears  that  the  effect  of  any  rotary  weight  is  aa  it« 
oneut  X  its  velocity. 
Jajipoae  W  placed  at  c,  and 


U  W  =  14  Iba.,  P  c  =  2  ft.  W  =  7  lbs.,  F  b  =    4  ft. 

t  W  =  14  X  2  =  28  =  Moment  W  =  7  x  4  =  28  ,. 
of  inertia  W  =  14  X  2  x  2  =  66  ft. 
„       W  =  7  X  4  X  4  =  112  „ 

'  USa  taw  was  further  proved  by  experiments  made  by  my  fatlier — 
'HiJlTn  being  suggested  by  Professor  Main. 

Two  bars,  ooe  6  feet  Inug,  the  other  3  feet,  were  placed  on  the 
■sme  axin  with  weights  at  their  extreme  ends,  ao  that  either  arm  of 
■He  bur  would  balance  either  arm  of  the  other,  were  they  cut  in  two 
uid  juiued.  The  bars  were  tied  together  witli  a  single  twine,  with  a 
111  01  hump  moistened  with  spirits  of  tmpentine  between  its  tbreada. 
vhicli  was  set  fire  to  at  tlie  instant  of  making  the  bars  revolve  on  the 
uia.  The  bars  revolved  together  till  the  twine  was  burnt,  and  from 
itiat  iaaunt  the  niuuber  of  revolutions  of  each  bar  was  counted;  a 
■aem  taken  of  several  liials.  showed  the  number  of  revolutions  of  the 
ifinr  faai  to  bo  to  those  of  the  short  bar  as  3-5  to  1. 

Making  due  allowauce  for  friction,  and  resistance  of  the  air,  and  the 
'Mndented  motiou  uf  the  short  bar  through  itti  being  tied  to  the  other, 


|l       ^lOI 


>  astosU 
1  a  b1o<4 
iG  same  1 
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it  Ib  to  be  concluded  tbat  the  same  moving  force  produces  foar  times 
great  effect,  or  extent  of  motion  in  the  long  bar,  as  in  the  short  bar.' 

The  second  experiment  waa  made  with  two  maule  fitted  so  astosta 
on  bolts.  Iloles  were  bored  with  the  utmost  precision  in  a  " 
■wood  of  uniform  solidity,  and  copper  bolts  cut  from  the  t 
were  driven  2  inches  each  into  the  block  for  the  experiment, 
mauls  used  wci'e  13  lbs.  each,  one  fitted  to  descend  by  gravity  il 
circular  arc  of  3  feet  radius,  and  the  other  a  G  feet  radius.  It  is  « 
known  that  a  heavy  body  let  fall  from  a  hdght  of  1  foot,  acqairi 
velocity  of  8  feet  per  second ;  if  it  descend  4  feet,  it  acquires  a  vcI(M 
of  16  feet.  The  object  in  the  experiment  was,  to  make  thenmUlj 
the  6  feet  radius  strike  the  bolt  with  precisely  twice  as  gt 
as  the  maul  with  the  3  feet  radius ;  accordingly  it  was  ] 
allow  the  6.  feet  maul  to  descend  from  a  height  of  4  feet,  aij 
maul  from  a  height  of  1  foot,  and  then  the  velocity  of  tbeV 
the  instant  of  impact  on  tbe  bolt,  was  precisely  double  the  1 
at  the  instant  of  impact  of  the  latter. 

Tlio  result  obtained  from  many  such  experiments  was,  that  \ 
effect  produced  by  tbe  6  feet  (radius)  maul,  was  more  than  four  tik 
that  produced  by  the  3  feet  (radius)  maul.  ' 

Thus  by  practical  experiment  was  this  important  \&v/  proved,       [ 

It  is  therefore  clear,  that  if  the  "  Caledonia,"  instead  of  b«ng  ^ 
verted  into  a  broadside  iron-clad,  had  been  converted  into  a  turret  u 
with  a  targe  portion  of  the  weight  iu  the  ceutre,  instead  of  at  | 
broadside,  the  fault  of  heavy  rolling  would  certainly  have  been  gre( 
diminished.  J 

It  is  also,  I  think  equally  clear  that  the  six  vessels  of  the  "  Invinda 
class,  and  the  "Sultan,"  in  respect  to  the  enormous  weight  of  a 
upper-deck- spon sou-batteries,  will  be  very  heavy  rollers — and  i 
defect  iu  seven  new  vessels  involving  an  outlay  of  over  £2,O0Q,00Oi 
only  be  regarded  as  a  very  serious  error. 

The  second  objection  against  conversion  after  the  fashion  of  1 
"  Zealous  "  on  the  "  Box  "-plan,  leaving  about  two-thirds  of  her  leu 
above  the  main  deck  unprotected,  and  liable  to  be  set  on  Hrc  bysM 
as  well  as  the  main  deck  afore  and  abaft  the  "  Box,"  is  also  obvii 
in  the  proposed  plan  of  conversion ;  yet,  notwithstanding  the  obi 
tionable  feature  of  the  "Zealous,"  the  "Repulse"  has  lately  n 
converted  as  "  Zealous,"  at  a  cost  of  about  £256,000. 

Plan  of  Conversion. 

Cutting  Down. — The  plans  and  model*  have  been  prepared  from^ 
actual  working  drawings  of  Her  Majesty's  Ship  "  Duncan,"  aup|l 
to  me  by  direction  of  the  late  Board  of  Admu-alty.  No.  1  repreM 
the  hull  of  the  "Duncan"  as  a  90-gun  ship,  from  the  water-hna| 
That  portion  which  it  is  proposed  to  remove,  consists  of  the  "p^ 
upper,  and  main-decks,  together  with  the  heavy  ship's  sides  and  V 
fittings,  as  shown  also  on  the  section  plan,  No.  3 ;  this  completes! 

I   *  The  model  can  bo  seen  in  the  MuBoum  of  the  Roviil  "lJiiil«d  9opvi«i  InalitUR 
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I'Dttingj-down  process,  and  leaves  but  little  of  the  topsidea  above  the 
Uiin-deck,  thoee  amall  portions  are  neceaBaiy  however  to  the  proposed 
pUn  of  oonversioD ;  the  reuiEuiiiog  portion  of  the  hull  of  the  ship, 
I  niiidi  eontaiDS  ihe  machinery,  boilers,  coal-bunkers,  magazines,  store- 
blcnniB,  sod  a  complete  lower-deck  for  the  accommodation  of  the  officers 
hltd  crew,  it  is  proposed  to  nttlize  in  the  following  manner : — 
[  I  first  cover  the  deck  with  2  thicknesses  of  |-plate,  except  under 
poop  toA  forecastle,  which  is  of  one  thickness,  and  the  sides  in  way 
rif  tb«  armour,  with  plates  IJ  inches  thick,  the  upper  plates  on  the 
sides  being  connected  to  the  deck-plating  by  a  strong  angle-iron 
i-itondiug  all  round  the  ship ;  the  leak  backing,  and  doubling  is  then 
tnwglit  on,  and  securely  bolted  to  the  hull,  a  teak  deck  is  also  laid 
over  the  iron  plating  on  the  Monitor  deck.  It  will  readily  be  seen  what 
!ui  eDormous  mciease  of  strength  is  thus  added  to  the  hull,  making 
it  of  much  greater  strength  than  the  "  Ocean  "  clasg,  which  have  no 
aiWitional  strength  given  by  their  plan  of  conversion.  The  armoor- 
jiUtes,  it  is  proposed  to  secure  to  the  teak  backing  on  the  French 
system,  and  to  sheath  the  armour-plates  with  teS;  plauk  in  the 
iisnal  manner,  so  as  to  be  coppered,  or  else  sheathed  with  zinc  without 
llw  interrenlion  of  the  teak  covering  planks. 

Thia  completes  what  may  be  termed  the  Monitor,  with  the  exception 

<^  tliH  turrets — add  the  turrets,  and  we  have  the  complete  fighting 

The  forecastle,  poop,  and  spar-deck  have  now  to  be  added  to 

tehera  sea-goiDg  Monitor,  and  to  enable  her  sails  and  anchors  to 

l*woAcd,  without  interfering  with  the  firing  of  the  guns  from  the 

I  terreta,  and  for  stowage  of  boats,  &c.     (See  Diagram  No.  2,) 

Tina,  I  submit  is  fulfilled  the  requirement  of  the  Board  of  Admiralty, 
w  Muted  by  their  Secretary  iii  July  last,  viz. : — "  They  did  not  want 
"■turret  ship  of  the  '  Miantonomoh'  class,  but  a  vessel  which  would 
"pi  to  sea,  keep  at  sea,  and  be  able  to  remain  there  for  weeks." 

Tli«  apar-deck,  fore-port  of  poop,  and  the  after-part  of  the  fore- 
'■wile  arc  constructed  of  iron. 

The  turrets  are  plated  with  armour  G  inches  thick — those  of  the 
"  R-iyal  Sovereign  "  being  plated  with  armour  5^  inches  thick. 

ll  luM  been  said  that  such  convertt^d  line-of- tattle  ships  would  have 
"^  Bud  exposed  stem-posts  and  rudders,  and  would  be  incapable  of 
"-■iiig  used  as  rams ;  this,  however,  is  but  ft  theoretical  idea,  which 
'^porience  of  facts  dispels,  for  Admiral  Sir  Sidney  Dacres,  speaking 
'''  Ibe  "Prince  Consort,"  one  of  the  converted  fine- of -bat  tie  ships, 
'  -»8 ;  "  Her  rudder  ia  wel!  hidden ;"  while,  oa  the  other  hand.  Admiral 
,'  'i'lverton  says  of  the  "  Bellerophon's  "  rudder,  which  was  designed  to 
"*i)il  hidden,"  that  "the  captain  of  the  gun  who  wonid  fail  at 

Tate  range  to  hit  it,  when  she  pitches,  must  bo  a  bad  shot." 
■^io ramming,  the  battle  of  Lissa  showed  clearly  that  wooden  con- 
Tufted  stiips  could  be   used  very  effectively,  and  securely  as  rams ; 
''dti^  reference  to  this  matter  of  "  ramming,"  the  following  extracts 

o  Chutnel  Fleet  Report,  1868,  are,  I  think,  of  interest. 
^  idniral  Wunlen  says  (page'7),  "The  subject  is  one  which  exists 
-  I^indpally  in  tlie  region  of  speculation. 
*'Tbe  form  of  bow,  which  I  beheve  best  calculated  to  deal  the 
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"  hardest  blow,  and  carry  with  it  the  greatest  amount  of  destruction, 
"  is  the  straight  upright  stem  of  the  '  Achilles,'  or  the  slightly  curved 
"  one  of  the  '  Minotaur,'  rather  than  the  projecting  prow  of  the '  Bel- 
''  ^  lerophon,'  and  others  of  a  similar  form.  The  result  of  the  expcrienoe 
^^  gained  when  the  '  Amasou'  rammed  a  steamer  in  the  Channel  i»  not 
"  encouraging." 

Ca)>tain  Armitage  (page  42)  says,  ^'  For  general  bandinessfor  iusuring 
"  speedy  evolutions,  and  for  promptness  of  execution  in  giving  effect 
"  to  ramming,  the  '  Bellerophon,' '  Royal  Oak,'  and  '  Prince  Coneort' 
'^  possess  considerable  advantages  over  the  class  of  longer  vesselB, 
"  rcf)resented  by  the  *  Minotaur '  and  '  Achilles.' " 

And  Captain  Boys  (page  37)  says,  ^^  I  am  of  opijuon  that  the 
"  'Minotaur,'  *  Achilles,'  and  *  Warrior'  can  turn  quick  enough  for  all 
'^  evolutions  under  steam,  and  their  manceuvring  qualities  would  be 
"  improved  if  they  possessed  rudder  power  corresponding  to  the  'Bel- 
"  '  lerophon.' " 

Witli  regard  to  this  Question  of  quick-turning,  or  handineaa,  it 
ap^x'ars  not  to  be  generally  understood,  that  the  <' Bellerophon  "has 
a  balanced  rudder,  in  ratio  of  1  square  foot  to  every  26  square  feet  of 
longitudinal  section  or  area;  the  ^'Achilles"  on  the  other  hand  has  aa 
ordinary  rudder,  with  but  1  square  foot  of  rudder  to  every  60  feet  of  loigi* 
tudinal  section  or  area ;  thus  ''  Bellerophon"  has  ISO  per  cent,  greater 
rudder  surface  than  "  Achilles."  Moreover  the  "  Bellerophon's  "  mddff^ 
commands  an  angle  of  38° ;  that  of  "  Achilles"  only  26**. 

"Achilles."  « BoUcrophoii." 

Longitudinal  area 10,038  sq.  ft.  6,540  aq.  ft. 

Area  of  rudder 166  sq.  ft.  252  sq.  ft 

Angle  of  command  ....            25°  38** 


Accommodation,  for  OfiBccrs  and  Crew — I  have  assumed  that  a 
plement  of  400,  all  told,  would  be  a  sufficiently  numerous  crew  for  ancb 
a  ship,  inasmuch,  as  the  complement  for  the  '^  Captain  "  now  comploting 
at  Hirkenhead  is  to  be  but  400.  Yet  there  is  ample  space  for  a  com- 
plement ( >f  500,  if  necessary.  The  complement  of  the  "  Eoyal  Sovereign'' 
is  but  300. 

The  poop  is  fitted  up  for  the  accommodation  of  the  Captain  aDdpria- 
cipal  Officers,  and  has  direct  communication  with  the  lower  deck,  wbkh 
is  iitted  up  for  the  other  Officers  and  the  crew  in  the  usual  manner,  and 
the  forecastle  for  petty  officers  and  the  hospital. 

Ventilation  is  provided  for  by  means  of  the  iron  tripod  maste ;  the 
Turrets  with  through  communication  to  the  spar-deck;  hatchways 
through  forecastle  and  poop ;  and  also  by  the  side-tube  scuttles,  as  at 
present  fitted,  or  scuttles  through  the  Monitor  deck,  as  in  the  '^Minn- 
tonomoh." 

The  capstans  for  heaving  the  anchors  are  worked  by  steam,  an  in 
the  "  Royal  Sovereign." 

In  the  holds  there  will  be  space  to  spare,  as  not  more  than  one-half 
the  present  quantity  of  stores  and  provisions  would  be  reqoiied. 
The  spar-deck  affords  sufficient  space  for  working  the  ship  nnder  sail. 
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kiting'  the  anchors,  stowage  of  boats,  &c.,  clear  from  tlie  fire  of  the 
inets  beneath. 

I  will  not  enter  into  a  refntatioii  of  the  statements  prepared  by 
le  professional  Officers  of  the  Admiralty,  and  made  by  the  late 
ecretarj  to  the  Admiralty  in  laying  the  Navy  Estimates  before 
adiament  in  1867,  but  content  myself  with  referring  you  to  tlie 
iDowing  table,  which  gives  my  estimate  of  the  weights  of  the 
Dancan  "  converted,  compared  with  tlie  estimate  of  the  weights  of  the 
OBels  of  the  <' Invincible"  class,  and  of  a  turret  ship  of  the  same 
lie  and  power  proposed  by  the  professional  Officers  of  the  Admiralty. 

C. 


Gewml  Partionlan. 


I^th 

Imdth 

Mnb  dnnght  of  w«ter 

Ibnifr,  b.  m 

IMipliecmont  .....••• 

im  of  Mill  in  square  fcot 

hrt  bU  above  load-water  line ...... 

Wdghl  of  one  broadside 

lone  power 

heed  m  knots 

C&Bplement 

AnBoar  on  ship's  sides 

„         turrets  or  battery 

lUdmess  of  backing 

„  plating  behind  armoar. 
Uritt  of  belt  above  load  water  line 
Kness  of  plating  on  deck 


Admiralty. 


InTinciblc. 


280  feet 
54 


>» 


it 


*} 


i» 


It 


22 
3,774 
5,899 
25,813 
8     „ 
1,250  lbs. 
800 
13i 
450 
8"  and  6" 
6  inches 
10 

U 
4  feet 

Y^ins. 


Turret- 
ship. 


M 


1« 


l» 
11 


Ifaifii  of  water,  proTisions,  officerfl*  stores,  &c. 

masts,  yards,  rigging,  &c 

cables,  anchors,  boats,  and  War- 
rant Officers'  stores 

■rmament  (total) 

engines,  boilers,  and  wateif. . . 
engineers'  stores,  galley,  &c., . 

auxiliary  engines 

coals 


N 

n 
n 

M 


} 


n 
n 
» 

M 

» 


Total  equipment 

huU  (and  oonnins  house,  if  any)  . . 
armour  on  ship^  sides  and  bulk- 
heads  

backing 

tarreti  (without  guns,  &c.) 


280  feet 

54 

22 

3,774 

5,947 

25,813 

11 

1,600  lbs. 
800 
13^ 
-450 
8"  and  7" 
7i  inches 
10       „ 

U  „ 
8  feet 
]  ins. 


Monitor, 
Duncan. 


252  feet 
62 


it 


tt 


»f 


It 


it 


204  tons 
158 


141 
889 

830« 

25 
450 


n 

tt 
ti 

I) 


Iblil  weight  complete  for  sea 


2,147  tons 
2,740    „ 

850    „ 
140    „ 
None. 


6,877  tons 


25 
3,727 
6,268 
20.404 
7  fl.  9  ins. 
3,600  lbs. 
800 
12i 
400 

74" 

6  inches 

18     „ 

=   U  „ 
4  feet 

1\  ins. 


201  tons 
158 


175 
264 


n 

tt 
it 


830*  „ 


25 

4oO 


2,106  tons 
2,455 


850 
140 
307 


II 

II 

it 

tt 


5,948  tons 


19 li tons 
202i 


195 
414 


II 
11 


5984*  „ 

None. 
550      „ 


2.I51itonft 
2,857i    I, 

6194  „ 
1454  „ 
491      „ 


6,265  tons 


.  *  Tbe  machinery  in  the  Admiralty  tcsscIs  includes  surface  condensers,  Ac.,  and 
*  Maa^ently  much  heaTier  than  that  of  the  ^*  Duncan  "  which  is  not  €LU«d.  ^lifc^ 
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Yciu  will  observe,  tliftl.  tbe  total  weight  of  equipment  of  "  InvindHoJ 
is  2,147  toDs,  and  that  of  "  Duncau'"  couverted  2,151^  tons; 
uot  a  necessity  of  my  proposal,  that  this  2,151^  tone  should  l>i^  apjw  . 
tioned,  as  in  column  3,  it  might  without  prejudice  to  nij  plana  tie  msdi 
to  approximate  iq  detail  to  that  of  the  "  Invincible," 

Now,  this  queation  of  vxighU  hae  invariably  been  ma  

hor»t  of  the  Conatrnctor's  Department,  for  excluding  designs  autl  pro- 
posulfl  eraanatiug  from  private  ship-builders. 

For  iuBtance,  in  the  Return,  designs  for  ships  No.  26,  ecasion  IBS'- 
most  of  the  objections  taken  were  ou  account  of  weights. 

The  Thames  Company's  ship  was  said  (o  be  lOi  tons  under  tlie  nmrJ^  i 
that  from  the  celebratetl  firm  of  Samuda  Brothers,  255  tons  under  t  *  " 
mark. 

And  in  this  proposal  of  mine  for  coavorting  the  "  Duncan,"  the  p«-*  ■ 
fessional  OfBcere  of  the  Admiralty  make  out,  that  the  ship  wolx^'^ 
weigh,  if  converted  as  proposed,  803  tons  (.')  more  than  1  have  eatimat-*?'' 
(in  table  C),  thus— 

My  estimate  of  "Duncan,"  converted,  complete 
for  sea,  is  6,26fi  tons. 

Eelimate  by  the  i)rofessional  Officers  of  the  Admi- 
ratty,  complete  for  sea,  is         7,068    „ 

The  actual  weight  of  "Zealous,"  complete  for 
sea,  is 6,027    „ 

The  actual  weight  of  "  Hoyal  Oak,''  complete  for 
seu,  is 6,400    „ 

The  actual  weight  of  "  Ocean"  or  "  Prince  Con- 
sort," complete  for  sea,  is        G,600    „ 

Thus,  thry  make  the  "Duncan"  (converted)  1,041  tons  ktaiii 
'  Zealous,"  C6H  tons  heavier  than  "  Royal  Oak,"  (of  the  *'  Prince  Cog 
sort"   class,  which  are  20  feet  longer),    and   468  t«Ds  heavier  til 
"Ocean,"  or  "  Prince  Consort,"  which  are  20  feet  longer,  are  plated 
round  to  the  height  of  upper  deck,  their  en^es  are  200-borsc  po* 
greater  and  heavier,  and  toey  cany  more  coal. 

How,  or  in  what  manner  it  is  managed  to  create  this  addiUoT 
80a  tons,  I  am  at  a  loss  to  discover.  What  inference  is  to  be  drai 
from  this  most  extraordinaiy  discrepancyT 

Offensive  Powers. — The  armament  is  to  consist  of  eis  of  Itie  heavi) 

surGuw  condfnBcrii,  &r.  Ttie  lolal  wiiigbt,  therefore,  of  the  "  Dunnin"  oodtbtI 
complete  for  sea  u  6,26&  tons.  Her  luMl  neight  completo  Tor  eciii  u  a  ElO-guTi  lin 
t«tUeahip»E,y&Olou9.  TboveigUtof  thvconTcrlflilBhipu  tbsrefbrcSIB  lonahctti 
the  rvqiutile  buojsiuT'  for  this  additioual  we'iglit  i>  obttiined  &<>ni  tlii'  diaptaceini 
multing  from  the  doubline,  l»«lJDg,  und  thirkuess  of  Brmour,  wid  hj  imxaetv 
the  «hip  31  mchea  deeper  m  the  "Titer.  Still,  howevBr,  louviag  the  "  Monitor"  dl 
4  feet  8)  inches  above  the  load  line  of  BoatatiOD,  tho  neBu  dnught  of  «iat«r  wi 
Ihui  «>niplet«d  for  sea  being  25  feet.  The  actual  veight  at  the  lidni  nf  the  ooond 
■hip  would  be  Im  thau  at  preient  in  the  IH>  gun  line-of-batUe  ship  with  »U  b«r  gl 
at  broadside,  Iho  lnuiaTor«e  itinin,  therefore,  will  be  Im.  Moreo»or,  tlin  two  vi 
are  itrauelj  eonnect«d  together  bj  the  iron  platinG!  on  ihe  deck  and  *idn  (ia  I 
eoDTprtea  ■bip),  and  the  weight*  in  the  centre  of  the  ehip  are  well  vupportAd 
piUkT*  from  the  keelaon  ander  erer;  beam  UirougUout  tlio  ghip, — O.F.C 
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gnn«  obtainable  (Bay  600-pouii(lers),  two  in   each  turret ;  also   two 
TO-poonders  on  the  upper  deck. 

The  weight  of  broadside  from  turrets  =  0,(500  lbs. 

„  „       *•  Bellcrophou "  =  1,250  ., 

„  „       "  Hercules "       =  1,600  „ 

„  „       "Invincible"      =  1,250  „ 

TLe  whole  broadside  of  six  guns — 3,G00  lbs.,  has  a  range  from  afore 
and  abaft  the  beam  of  104.*"     (See  Diagram  No.  4.) 

Two  guns  can  fire  ahead  within  10'  of  keel 
„  ,,       astern  ,, 

Defensh-k  Poweus.      (See  Diagiam  No.  3.) 


** Duncan"  Monitor. 

6"  amiour,  18"  tcnk-bacldng. 
ITpkin  on  10"  plank. 
13"  frames  and  8"  plank. 


"  IitviiteibU." 

mn  deck  battery : — 

6"  armour,  10''  teak -barking. 
2— J"  skinff,  and  W  frames. 

TppfT  deek  batter^' : — 

6^  armour,  7i '  teak-backing. 
2-V'«Wn»,  7"  frames. 

The  8"  plates  at  load-wutcr  line,  in  the  '*  Invincible "  class, 
'itend  only  about  one-third  of  the  length  of  the  ship  in  midships, 
15  inches  above  and  21  inches  below  the  load- water  line. 

Excluding  the  frames  in  each  case,  and  taking  1"  of  wood  to  equal 
iof  an  inch  of  iron,  we  have  defensive  ])owers  of 

"  Invincible,"         at  load-water  line  =     lO.J.  in.  of  solid  iron. 
"Duncan,"  monitor  „  =12    in.  of  solid  iron. 

Steaiineas  of  Gun-platform. — The  practical  experience  deiived  from 
the  "Royal  Sovereign"  and  "  Miantonomoh,"  affords  good  cjvidence 
that  the  ''  Duncan,"  converted  as  proi)Osed,  would  provi'  vitv  steady 
iu  a  seaway. 

The  "  Royal  Sovereign's  "  maximum  angle  of  rolling  has  never  ex- 
«*ded  11°  eac*h  way,  and  it  has  ])een  stated  that  the  "  Miantonomoh" 
rolled  only  7^.  The  absence  of  rolling  in  ^fonitors  is,  by  Captain 
I'oles,  attributed  mainly  to  the  weights  In'ing  central,  and  their  lowness 
of  freeboard  ;  but  I  believe  that  much  more*  dop^^nds  on  the  disposition 
of  weights  than  the  absence  of  lofty  sides  (if  not  arnnnir-})lated) ; 
for  it  is  well  known  that  the  "  Achilles  *' is  almost,  if  not  quite,  as 
steady  in  a  sea-way  as  the  "  ^liantonomoh." 

We  have  already  seen,  that  as  regards  disposition  of  weights,  the 
nKnoent  of  inertia  in  the  broadside-ship  would  be  over //re  thnca  greater 
than  in  the  turret-ship. 

And  in  reference  to  this  question,  an  observation  of  Admiral  War- 
den's is  worth  noting;  he  says,  *'on  the  2Gth  ^September,  IHGG,  the 
"  *  Lord  Clyde/  with  a  force  of  wind  No.  (J,  was  rolling  during  the 

VOL.  xnx.  o 
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"  whole  foronooii  from  22''  to  23°,  and  the  average  maximum  roll  from 
"  8  to  12  o'rlock,  was  from  20°  to  leeward  aud  21°  to  windward;  the 
*'  rolliii;^,  though  deep,  was  easy,  the  peculiarity  being",  that  the  ship 
'•  appears  to  dwell,  at  the  end  of  the  roll  on  each  side,  more  tlian  is 
*'  tu>ual  with  ordinary  ships." 

This  pecuUnritij  of  dwelling  at  the  end  of  eaeh  roll,  is  the  natural 
result  of  tlu;  enonnous  compai-ative  "  moments  of  inertia"  of  the  heavy, 
lofty,  iron-c;lail  sides  of  these  broadside-ships  when  once  set  in  motion 
by  the  wind  or  waves. 

Let  us  now  compare  the  experience  of  the  broadsidc-iron-clad,  "  Lonl 
('lyile,"  with  that  of  the  converted  lino-of- battle  ship  "  Royal  So vt- 
rei;;n/*  The  section  of  '' Prince  Consort "  is  sufficiently  like  ''Lord 
Clydo"  for  illustration.  (See  diagram  No.  3.)  Admiral  Warden  says 
(on  tiie  20th  September,  1860).  In  the  '-Lord  Clyde,"  although  '•  the 
"*  [)r(M'aution  was  taken  of  battening  down  the  maindeck  hatches  fon* 
*'  and  aft,  and  only  live  guns  on  the  port  side  were  cast  loose,  it 
•'  was  found  utterly  out  of  the  question  to  fire  at  the  target  in  any 
•'  other  position  than  when  head  on  to  the  sea ;  and  the  time  occupied  in 
"  tiring  15  rounds  was  about  three-tiuart^rs  of  an  hour.  It  was  neces- 
"  sjiry  to  steam  round  the  target  once  or  twice  to  bring  the  guns  to  l»ear 
''  when  the  ship  rolled  to  28  degrees,  whilst  it  did  not  exceed  10°  to  11° 
"  when  head  to  sea. 

'*  The  result  was,  that  thcj  main  deck  Wius  flooded  with  water  to  the 
"  exltnt  of  flowing  over  the  hatchways;  the  water  poured  in  and  out 
*"  of  the  guns,  two  shot  rolled  overboard  out  of  them,  and  one  was  fol- 
"  lowed  by  the  <^artndge.  Two  of  tlie  gims  at  different  times  got  the 
"•  Ix.'tter  of  the  crew,  and  banged  in  and  out  of  the  port  sevenu  times 
*•  with  extieme  yiolence,  and  two  of  the  slides  were  to  a  certain  extent 
"*  thiniagod  by  it. 

*•  It  is  iKMMlless  to  say  that  the  practice  was  wild  in  the  extreme,  nor 
*•  do  1  belieye  that  at  any  time  there  was  the  least  probability  that 
'"  we  could  haye  hit  any  enemy's  ship,  except  by  accident  or  miracle.*' 

The  gallant  Admiral  then  put  the  question — "  Could  a  turret-ship  of 
''  erpial  si:e  and  power  have  done  better,  or  have  proved  herself  more 
*'  (^Ihcirnt  in  ]>owers  of  offence  and  defence?"  and  replies  : — 

''  1  think  there  are  some  considerations  which  woiUd  lead  to  this 
'*  question  being  answered  in  the  aflirmative. 

*•  SupiMJse  the  tuiret-ship  chose,  or  was  obliged  to  take  up  a  position 
"•  wIkmh^  tlu.'  broadside  guns  of  this  ship  would  bear  on  her  when  they 
*•  could  b(^  fireil,  the  result  would  be  that  the  main  deck  of  the  *  Lord 
*'  Clytle,'  and  the  Monitor  deck  of  the  turret-ship  would  bo  both  flooded 
'^  alike ;  but  the  advantage  would,  as  I  think,  still  remain  with  the 
"•  turret-sliip.  The  sea  might,  Jind  probably  would,  wash  right  over 
••  till'  <lr('k  of  the  turret-ship,  but  the  water  would  be  got  rid  of, 
''  whilst  in  *  Lord  Clyde*  it  is  not  at  all  clear  that  it  could  be  got  rid 
*'  of,  and  certainly,  not  as  fast  as  it  would  .accumulate. 

**  Tlu;  guns  being  amidships  on  the  line-of-keel,  would  not  be  subject 
'*  to  such  viol(Mit  motion,  and  therefore  more  easily  managed,  and  make 
*•  bcttiT  practice.  Moreover,  it  is  not  conceivable  that  the  turret-ship 
"could  roll  so  as  to   destroy  the  cartridges  in  the  guns;    whereat' 
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•<  in  *  Lonl  Clyde/  the  larger  portion,  if  not  all,  would  be  so  de- 
••  Btroyed.** 

Reporting  on  the  performance  of  the  "  Royal  Sovereign,"  Captain 
SherardOsbom  says  (between  the  28th  August  and  17th  September, 
1864),  "I  was  on  ten  different  days  under  weigh  in  the  Channel,  and 
^'tested  the  vessel  in  weather  ranging  from  a  perfect  calm,  with 
**  heavy  swell,  to  a  double-reefed  topsail  breeze,  and  a  Hinart  Hea. 

"  On  all  occasions  she  behaved  remarkably  well ;  her  extreme  rolls 
^  have  only  been  11°  each  way. 

"  The  turrets  and  guns  work  admirably ;  we  have  now  fired  in  all 
••  177  rounds,  under  all  circimislances ;  and  I  believe  1  see  my  way  to 
**  firing  by  night  fn>m  a  turret  with  as  much  accuracy  as  by  day,  so 
<*  long  aa  the  enemy  is  visible. 

"I  am  of  opinion  that  the  ^ Royal  Sovereign,'  as  she  now  stands, 
*'  is  the  most  formidable  vessel  of  war  I  have  ever  been  on  board  of." 

The  only  objection  appears  to  have  been  tiiat,  "when  riding  at 
**  aochor  in  bad  weather,  the  drift  and  wet  blow  along  the  deck  in  a 
**Teiy  trying  manner,  severely  punishing  those  exposed  in  charge  of 
^  the  watch."  This  also  was  the  complaint  against  her  when  at  tlie 
recent  Volunteer  Review  at  Dover.  In  the  violent  storm  on  that  occa- 
sion, "  no  protection  could  be  found  on  the  upi»er  deck  from  the  vio- 
"  lence  of  the  weather,  or  the  tons  of  water  that  *  skeet '  over  her 
^  fore  and  aft.  Under  such  circumstances  Officers  and  men  suffered 
"considerably." 

This  objection  is  entirely  obviated  in  the  proposed  plan  of  conver- 
noUfbythc  spar-deck,  poop,  and  forecastle;  notwithstanding  which, 
two  guns  can  fire,  either  ahead  or  astern,  within  10"^  of  line  of  keel. 
Further,  Captain  Chamberlain,  so  late  as  20th  May,  18GK,  says  : — 

"  I  was  present  on  board  the  '  Bellorophon '  the  day  she  fired  at  the 
"* Royal  Sovereign,'  and  I  was  forcibly  struck  by  the  fact  that^fre- 
''quently  the  *  Bellerophon '  could  have  got  no  (jun  to  l)enr  upon  the 
^'^Aoyal  Sovereign'  anywJiere^  whilst  there  was  not  a  moment,  so  far 
"  as  I  could  see  (except  when  the  '  Bellerophon '  was  right  ahead  or 
"  astern)  that  the  '  Royal  Sovereign '  could  not  have  brought  all  her 
"  gnns  to  bear  at  choice  upon  any  spot  on  the  '  Bellerophon  '  which 
"  was  in  sight"  , 

"It appeared  to  me  then,  and  the  conviction  remains  on  vnf  mind,  that 
"the  ^ Royal  Sovereign'  is  by  fak  the  more  formidable  mac/tine  oi  the 
two." 

I  may  here  remark  that,  the  height  of  the  lower  port-sill  of  th«' 
luttery  guns  of  the  ''Bellerophon"  is  8  feet  9  inch(»s,  with  only  400 
tons  of  coal  on  board  ;  with  her  full  complemt  nt  of  coals,  fiOO  tons, 
the  port-sills  would  be  about  8  feet  3  inches  above  the  water ;  the  port- 
db  of  the  "Duncan's"  turrets  would  be,  with  r>;>0  tons  of  coal  on 
board,  7  feet  9  inches. 

Endurance, — With  reference  to  the  endurance  of  the  screw  line-of- 
hattle  ships,  I  cannot  do  better  than  give  you  the  opinion  and  ex- 
perience of  one  of  the  most  i)ractical  and  exjierienced  master  ship- 
bmldeiB  of  Her  Majesty's  Dockyards,  who,  writing  to  me  under  date 
27th March,  1869,  says:— 

o  2 


i 
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"  I  am  of  opinion  that  with  proper  care  and  ordinary  rcpoire,  they  w3I 
"  last  from  30  to  35  yfipira. 

'•  To  give  an  idea  of  the  liurability  of  our  line-of-battlo  8bip6,  I  will 
"  quote  the  following  ships,  \iz.,  '  Nelson,'  '  Prince  Itcgent.'  and 
"  '  Rodney,' 

«  I  saw  the  '  Nelson'  launched  at  ^Voolwich,  and  45  ycara  B^b9^- 
"  qnently  I  converted  her  from  a  sailing- vessel  to  a  screw  steam- 
"  vessel  at  Portetnouth  ;  she  is  now  ou  the  AuBtralian  station. 

"  I  saw  the  'Prince  Regent'  launched  at  Chatham  in  1822,  and 
"  in  18C0  I  converted  her  from  a  sailing  to  a  screw-liner  at  Ports- 
"  month, 

"  The  'Rodney' waa  built  at  Pembroke  iu  1833;  in  1863  shefonnod 
"  one  of  the  Channel  squadron,  at  that  date  I  docked  her  at  Portsmouth 
"  to  repair  her  false  keel.  Sfic  has  been  subBequently  couvcrt(«l  into  • 
"  screw-liner,  and  waa  lying  in  the  ordinary  at  shetMness  iu  goo4 
<'  condition  in  1866, 

"  When  I  cut  down  the  'Royal  Sovereign'  I  did  not  find  a  I 
"  timber  in  her  frame.     Many  liners  have  been  broken  up  not  bocanw 
"  they  were  rotten,  but  because  tliey  were  considered  obsolete." 

Stability. — Much  confnBion  with  regard  to  this  term  has  at  tnnei 
arisen  for  want  of  a  cnmmou  undei'standing  us  to  its  jinicer  meaiiin^ 
perhaps  on  account  of  itx  being  generally  considered  in  the  light  of  I 
mere  abstract  mathematical  problem;  but  the  view  takeu  of  it  t 
Captain  Fishbourne  commends  itself  to  my  mind  as  the  most  definl 
and  intelhgible,  and  I  see  no  objection  to  its  adoption  in  the  mochaiUOS 
of  naval  arcliitecture. 

He  divides  stability  Into  hydrostatical  and  hydrodynamical.* 

At  rest,  two  ships  may  have  equal  hydrostatical  etabllil:y,  but  when' 
in  motiou,  the  practical  or  hydrodjnamical  stability  may  be  great^jr  of 
less  jp  one  than  in  the  other. 

in  general  it  has  occurred  that  those  ships  which  have  a  compt 
tively  large  measure  of  hydrostatical  stability  have  rolled  much,  •■ 
thence  it  has  been  inferred  that  stability  was  the  cause,  whereas  t 
cause  of  rolling  ha£  bei'a  the  large  moment  of  inertia  of  the  heavy  a 
lofty  iron-clad  sides,  for  where  the  moments  of  inertia  are  large,  t 
practical  or  hydrody nautical  stability  is  small ;  some  people  imaginjn| 
these  two  stabilities  to  be  identical  have  been  led  into  this  error. 

Diagram  D  has  been  headed  "  Stability  of  Monitors  under  CanvM,' 
but  I  do  not  now  propose  to  enter  into  that  general  subject,  observin) 
however,  that  Monitors,  if  i>roperly  constructed,  are  quite  capable  ( 
cariyiiig  a  proper  equipment  of  sails,  the  only  difficulty  I  see,  is  howt 
work  the  sails  conveniently  without  a  spar-deck. 

But  with  respect  to  the  "Duncan,"  converted  as  proposod,  it  K 

•  Whrn  lio  word  itibilitj  is  used,  it  ii  intended  lo  ilenoto  praoUml  or  hyd 
dj>n«tnic«J  ■tnbilit;.  Whoa  tho  term  mament  of  slabilit;  ia  uend,  it  'u  intcni 
to  denote  inouicnt  uf  hjdroitatical  atsbilit;.  BudrtuiatktatiMhmachcitiaDe. 
uiciil  Kii'nw  whioh  trc&te  of  the  nnturr,  gnvit;,  pFguiirr,  nnd  cquitibrium  of  Bui 
■ud  of  Iho  weighing  of  lolida  in  tlicm.  Hydrodynarnkt  i*  thai  branrh  nbicb 
to  the  mnlion  of  non-ala«tic  Duid»,  and  the  forces  nith  whirh  the;  aet  upoa 
oppoicd  to  tiiooi. — C'.P.H. 
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be  my  object  now  to  prove  to  you  that  she  would  possess  more  than 
sufficient  stability,  and  be  perfectly  safe  if  fitted  with  her  present  sail 
equipment. 

Statical,  or  more  properly  hydrostatical  stability  depends  on  the 
relative  positions  of  the  metacentre  and  centre  of  gravity. 

Allow  me  briefly  to  illustrate  tliis  in  the  following  diagrams : 

So,  1  is  a  section  of  a  cylindrical  form  to  the  upper-deck,  A  B  the 
line  of  floatation  when  at  rest,  G  the  centre  of  gravity,  and  C  the  centre 
of  buoyancy.  G,  the  centre  of  gravity,  retains  its  |X)sition  under  every 
circamstancc.  Now  let  us  incline  this  cylinder  until  D  E  becomes  the 
line  of  floatation ;  C  will  then  become  the  centre  of  gravity  of  dis- 
placement or  buoyancy;  the  upward  pressiu-e  of  the  water  drawn 
through  G  will  intersect  the  vertical  MO  in  M ;  that  point  is  called  the 
metacentre,  and  the  distance  between  G  and  M,  the  nietac^entric 
measure  of  stability.  It  will  be  obvious  that  there  are  now  two  forces 
brought  into  play,  tending  to  restore  the  cylinder  (or  ship)  to  its  vertical 
position,  first  the  upward  pressure  of  the  water  through  the  centre  of 
buoyancy  C,  and  the  downward  pressure  of  gravity  through  G,  and 
aiooe  the  weight  and  buoyancy  are  constant,  whatever  the  angle  of 
inclination  may  be,  the  distance  GZ,  the  arm  of  the  righting-cou)>le  or 
lerer,  multiplied  by  the  total  displacement  or  weight  of  ship,  will  be 
the  mecLSure  of  hydrostatical  stabilitt/. 

But  if  the  centre  of  gravity  be  at  M,  it  is  clear  the  upward  pressure 
4  the  water  through  C,  and  the  downward  pressure  of  gravity  througli 
M,  would  be  in  the  same  line,  the  one  balancing  the  other,  there  would 
in  that  case  be  no  tendency  to  return  to  the  vertical,  thei*e  would  exist 
no  ttahilitf/. 

The  above  applies  in  general  to  Xo.  2,  although  of  a  different 
fonn. 


No.  1. 


No.  2. 


The  position  of  the  metacentre  (M)  results  from  the  breadth  of 
^wimand  displacement ;  the  greater  the  breadth  of  beam  in  proportion 
to  difiplaccment,  the  higher  the  metacentre;  the  higlier  the  meta- 
^^^cateris  paribus^  the  greater  the  moment  of  stability. 

The  centre  of  gravity  of  the  ship  is  the  centre  of  giavity  of  all  its 
component  parts,  and  equipments. 
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The  height  of  mctacentre  above  load-water  line  in — 


"  Priuce  Consort "      of  6,696  tons  displacement,  and  58'  5"  beam,  is  B-SeK/ 
"AchiUos"  ,,0,484  „  „  68' 31"      „         1-437' 

"Duncan"  (convUl)     ,,6,268  ,.  „  6S^  B"        ,.        7*68' 


It 


Tlie  centre  of  giavity  of  the  total  weight  of  the — 

'iPrince  Consort,"     of  6,696  tons  weight,  is  2'lS(y  below  load-wster  line. 
''AcliiUcs"  ,,9,484        „        „         1-571' 

"Duncan"  (conTtd.)  „  6,268        „        „         I'SIO' 


,1 


» 


The  metaccntre,  therefore,  above  the  centre  of  gravity,  which  is  a 
comparative  measure  of  hydrostatical  stability  in  similar  ships,  is  in — 


-  AchiUes". . 

"  Prince  Consort " 

"Duncan"  (conTtd.) 


3,088  feet 
6,010    „ 
9,ilou     „ 


According  to  this  measure  the  "  Duncan "  converted  would  possess 
50  per  cent,  greater  stability  than  *'  Prince  Consort,"  and  200  per 
cent,  greater  stability  than  "  Achilles ;"  but  the  weight  of  the  sh^ 
forms  the  more  imj)0i'taut  item  in  this  question  of  hydrostatical  stability 
us  the  following  table  of  comparative  moments  of  stability  at  indefi- 
nitely small  angles  of  inclination  will  shew.  ^ 


Conqueror  

Acliillcs 

Orion 

Prince  Consort. . . 
Duncan  converted 


Breadth 
of  Beam. 


55'  6" 
58'  Si" 
55'  D" 
58'  5 
63'  3' 


// 


Weight  of 
Ship. 


Metaccntre 

aboTo 

centre  of 

gravity. 


5,777  tons 

9,484 

5,101 

6,696 

6,268 


,» 


», 


,, 


X 
X 


4-889 
3  088 
6  127 
6  010 
9  080 


Momeni 

of 
Stability. 


26,514 
29,287 
31,267 
40,243 
66,918 


Now,  beciiiuse  in  the  "  Achilles  "  this  distance  between  the  meta- 
ccntre and  centre  of  gravity  ((t  M)  is  comparatively  small,  it  has  been 
assuuird  by  soinc^  as  being  an  infallible  indication  of  steadiness,  and 
•^^  that  her  jjower  of  carrying  canvas  lias  Ix^en  sacrificed  in  procuring 
**  her  exemplary  steadiness." 

It  will,  however,  be  seen  by  reference  to  table  IF,  that  no  sacrifice 
of  power  of  carrying  sail  has  been  made,  and  that  she  would  cany 
([uite  well  a  fourth  more  sail  power  than  she  has  at  present. 

Even  if  in  another  ship,  this  distance  (G  M)  were  "nearly  such  as 
••'  it  is  in  ships  notorious  for  their  easy  movements  at  sea,"  such  as  the 
'*  Achilles/'  it  would  afford  no  sure  and  certain  ground  for  assuming 
or  niferring  steadiness,  for  in  the  case  of  the  "Orion"  and  "  Prince 
Consort "  this  distance  (G  M)  is  the  same,  yet  the  "  Orion "  is  con- 
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ndered  to  behave  well  at  sea,  while  the  ^^  Prince  Consort "  is  one  of 
the  worst  rollers  in  the  Navy. 

In  farther  illustration,  let  us  take  the  case  of  the  ''  Prince  Consort." 
(See  Diagram  No.  8.)  Suppose  we  take  out  her  engines  of  1,000  horse 
power,  and  substitute  engines  of  800  horse  power ;  this  will  give  us, 
say,  iOO  tons  altogether  (with  coals,  &c.).  Now  let  us  convert  this 
200  tons  into  an  armour-plated  Sponson  battery,  and  place  it  on  the 
spper  deck  (like  the  **•  Invincible  ") ;  this  would  result  in  raising  the 
centre  of  gravity  and  in  making  tlie  distance  between  it  and  the  raeta- 
i-entre  (G  M)  approximate  more  nearly  to  that  of  the  "  Achilles ;" 
bat,  as  I  have  already  shewn,  such  an  operation  would  simply  cause 
the  ^  Prince  Consort  to  roll  even  more  heavily  and  deeply  than  she 
does  now.  It  is  clear,  therefore,  that  this  distance  (G  M)  affords  no ' 
infdlible  data  for  inferring  steadiness. 

Digressing  for  a  moment :  I  was  considerably  surprised  to  find  that 
1  somewhat  similar  operation  had  actually  been  performed  on  board  the 
"Pallas,"  to  see  if  it  would  cause  her  to  i*oll  less  heavily  and  deeply. 
It  is  well  known  (from  Report,  Channel  Fleet,  1866)  that ''  the  '  Pallas,' 
**  whra  steaming  at  5  knots,  wind  5  to  6,  long  moderate  head  sea,  on 
"the  21st  September  rolled  34''  oneway  and  ^4^°  the  other,  although'* 
(Admiral  Warden  states)  ^^  there  was  neither  sufiicient  wind  nor  sea  to 
''account  for  such  a  prodipfious  result.  Slie  had  never  previously 
**  exceeded  33%  but  that  point  or  sometliiiig  approaching  to  it  was 
"leached  sufficiently  often  to  justify  me  in  miying  tliat  the  extent  to 
^  which  she  rolls  generally  must  be  considered  as  a  very  grievous  and 
*^  unfortunate  defect." 

From  Report,  Channel  Fleet,  1868,  it  appears  this  '^•gnevous  and  un- 
*^ fortunate  defect"  was  attempted  to  be  alleviated  by  jilacin^'" ;')()  tons 
d  iron  ballast  on  the  upper  deck,  and  shifting  6  tons  of  shot  from  the 
diot  lockers  and  round  the  lower  deck  to  the  tiller  compartment,  abaft 
the  after  ward-room. 

Bai  as  the  state  of  the  weather  during  the  whole  o(  the  33  days' 
cniise  was  exceptionally  fine,  with  very  light  winds  and  sniootli  water, 
it  was  not  favourable  for  bringing  out  the  full  effect  of  this  ulteration. 
Yet  there  is  conclusive  evidence  in  tlic  account  of  her  rolling  during 
this  cruise  that,  mider  similar  ciriMmistancos  as  the  cruise  of  1866,  her 
roDiDg  would  have  been  simply  exaggerated. 

Again^  in  the  case  of  the  "  Caledonia  "  as  at  present,  and  as  if  con- 
verted into  a  turret-ship,  in  botli  cases  the  hydrostatical  ((H*  statical) 
stabihty  would  be  the  same,  that  is,  the  centre  of  gravity  and  nieta- 
ceiitre  would  remain  in  the  same  relative  positions. 

Bnt  in  the  case  of  the  turret  ship,  the  hydrodynaniical  stability  would  1^* 
greater  by  reascm  of  the  smaller  nionients  of  inertia,  as  we  have  already 
seen,  which  would  lessen  tluj  extc»nt  and  violence  of  tla*  rolling. 

It  is  dear,  therefore,  in  the  <'as«»  of  tlir  '*  Duncan/'  converted  as  j)ro- 
poeed,  that  she  would  have  a  larg(^  annnuit  of  hydrostatical  an<l  hydro- 
dynamical  stability, t.«.,  would  stand  well  u])  under  her  canvas,  and  would 
Dot  be  a  heavy  roller. 

But,  before  proceeding  further,  it  is  well  that  I  should  (nideavour  to 
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prove  to  you  the  correctness  of  the  position  of  the  centre  of  gravity  of 
the  "  Duncan  "  converted. 

There  can  be  uo  doubt  about  the  position  of  the  centre  of  gravity  of 
the  "  Prince  Consort,"  for  it  was  ascertained  by  actual  experiment. 
Its  position  is  sliewn  on  Dia^^m  No.  3.  The  "  Prince  Uoneort,"  be  it 
remembered,  was  a  sister  vessel  to  tlie  "  Duncan,"  was  cut  dovni, 
lengthened  about  20  feet,  the  decks  were  lifted  about  2  feet,  she  'm 
fitted  vrith  engines  of  1,000  horse  power,  and  ia  armour-plated  all 
rouTid  to  the  height  of  the  upper  deck,  and  her  total  weight,  including 
equipments,  is  C,696  tons. 

It  is  known  also  by  practical  experiment  the  position  of  the  centre  of' 
gravity  in  the  line-of-battle  ships.  It  was  only  necessary,  therefor©,, 
in  deducting  the  weights  removed,  to  deduct  their  corresponding; 
moments,  and  in  adding  the  new  weights,  to  add  their  corresponding 
moments ;  two  independent  calculations  were  made,  the  one  shewing 
the  centre  of  gravit^-  to  be  1'75  feet  below  the  line  of  floatation,  thft 
other  1-510  feet  below.  To  be  on  the  safe  side,  I  took  tlie  latter; 
probably  it  would  he  found  b;^  actu:d  esiwriment  to  lie  a  little  lower^ 
but  that  it  ia  not  situated  higher  in  corroborated  liy  the  practica 
experiment  on  the  "  Prince  Consort."  A  glance  at  Diaj;ram  No.  3  wfl 
shew  that  such  must  be  the  case,  especially  when  wo  remember  tliei# 
are  no  lofty  ii-on-clad  sides  extending  all  round  the  ship. 

Haviijg  now,  I  trust,  shewn  the  correct  [insition  of  the  centre. a 
gravity  of  the  total  weight  of  tho  "Duncan"  converted  (viz.,  6,265 
tons),  I  will  now  proceed  to  shew — 

Ist.  Tliitt  the  moment  of  sails  at  anj'  time  would  not  be  greater  thaa 
the  maximum  stability  of  the  ship,  in  fact,  much  less. 

Slid.  Tliat  the  combined  influence  of  the  wind  and  the  rolling  of  tha 
ship  at  any  time  would  not  be  greater  than  the  stability. 

The  following  diagram  represents  the  length  of  the  lever,  or  arm  of 
the  righting  couples,  at  the  various  angles  of  inclination,  at  the  end* 
of  which  iho  weight  and  buoyancy  of  the  ship  act  to  return  her  to  tl 
npright  [wsition. 


Angles  of  inclination. 
"Dckcam"  conteeted  (Load). 


Jut  oT  rts- 

to, 

aftuls 

>   fmb 


'1   gTMh.1 

1    DOnKTil 

flmB, 


I  2,720,000 


25,160,353 
3,GM,608 


g3.075.11G 
2,694,043 


Thoa,  at  lO  degrees  of  iucUnation    the  length  of  the  lever  in  the 
iclrilles''  b  -55  feet,  and  in  the  "Dtmcan"  converted  1'47  feul. 


200     GONYEBSION  OF  CUB  BCRXW  URB-OF-BJcTTLB  SHIPS 

These  lengths,  multiplied  by  their  respective  weight  of  ship,  gWe  fk 
moment  of  stability  m  units  of  lbs.  at  10*^. 


^'lAbhiDM." 

Moment  of  stability   11,744,820 

Moment  of  sails 2,771,840 


"DnnoKD" 
(oonvBrtod.) 

20,689,270 
2,708,696 


So  at  lO"*  of  inclination,  the  *'  Achilles  **  has  more  than  four  times  greati 
moment  of  stability  than  moment  of  sails,  and  "Duncan"  oonyerti 
more  than  seven  times. 

A  comparison  oS  moment  of  stability  and  moment  of  saits,  at  II 
of  inclination,  of  modem  ships  and  ironclads  with  sailing  vessels  wlut 
have  carried  their  sails  well,  is  made  in  the  following  table : — 


H. 

Moment  of  Stability  at  10**,  and  Moment  of  Sails,  in  Ships  wfck 

have  carried  their  sails  well — (Fincham.) 


Bates. 


Three  Decks. . 
Two  Docks  . . . 

Frigates 

Sloops 

Brigs,  18  guns 
Brigs,  10  guns 


Moment  of 
Stabiliiy. 


7,732,480 
4946,920 
8,689,280 
1,225,280 
916,160 
468,680 


Momeiit  of 
Sails. 


2,682,121 

1,760,166 

1,27^677 

664,484 

442,418 

247,046 


Momwtof 

StahOiigr: 

ICooMnicf 

SaOa. 


2-M 
2*88 
2« 
2'ai 
2-07 
1-87 


GOHPABED    WITH. 


Conqueror. 

Duncan,  90  guns . 

Orion. 

Achilles 

Prince  Consort. . . 
Duncan  oonTerled 


10,810,720 
12,761,280 
12,178,880 
11,744,820 
16,650,880 
20,689,270 


2,871,800 
2,871,800 
2,871,800 
2,771,840 
1,741,984 
2,708/191 


4-44 

4-28 

8-90 


^m 


Note. — Suppoae  a  sulBcientlj  strong  boom,  extending  from  tba  aU^f 
distance  of  60  feet  from  the  centre  of  grayitj  of  the  ship,  it  would  tman 
at  its  extremity  of  92  tons  to  heel  the  "  Conqueror,"  to  an  ang^  of  10  dif 
tons,  "Duncan,"  90  guns;  108  tons,  <' Orion;"  104  tons,  "  AciuDei"!^ 
"  Prince  Consort ;"  and  184  tons,  "  Doncan,"  oonrerted  as  proposed. 

And  at  20^.  of  inclination  the  length  of  the  lever  in  the  <*  AduDes*  i 
1-175  feet,  in  the  "  Duncan  **  converted  is  1-792,  which  mnltiplial 
by  their  respective  weight  of  ship,  gives  the  momeiit  of  niriill^  tl 
units  of  lbs. — 
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[  Momt-nt  of  stability    24978,2tO 

it  of  sails 2,662,011 


(oon  verted). 
25,100,253 
2,594,608 


I  20°  of  iDcIiuation,  the  "  Achillea  "  has  more  than  nine  timea 
r  moment  of  stability  than  momoat  of  sails,  atid  the  "  Duucon" 
*    ',  nearly  t«n  times.     But  I  will  nnw  endeavour  to  shew  you 

teady  wind  nor  sudden  squall  would  oaase  her  to  incline  to 

I  No,  5  represents  the  "Duncan"  converted,   and  undei- 

n  sail,  except  ihat  the  main  course  is  iiot  set. 


Sails  commonly  set 

"  Br  Tun  Wink." 

1'resf.u^ 

nib.,  per 

Vo, 

Wind.. 

square 
froTi. 

to 

SaiU. 

V 

y^i»i« 

■050 

i      royals,  spaukar,  jib,  fljing  .jib,  and 
I     all  light  BaOa. 

Ditto            ditto            ditto 

„        wind.... 

■090 

■110 

■200 

•270 

Ditto              ditto              ditto 

momtu  .,    .. 

■380 

■ISO 

DittJi            ditt*            ditto 
RoTols  imd  fl^g  jib  talcen  in,  in  a 

f^    .,  .. 

seaway,   to  two  reefs  in  the  top- 
,      Sttila. 
rSlngle  reered  topnailB,  and  top^Uant 

m^     ..   .. 

I'lao 

3'370 

J       Bails,  in    muub  seu,    two  reefs   in 
■       topnaJli,  to   taking  in  tap-gaUant 

Double    Tccfcd    to[>aaila    to    treble 

■Qd«-teK»t.-».. 

3 '500 

3-510 

reefed  topsails,  reefed  spanker  and 
.     jib. 

JUOigfiica 

3  800 

5  100 

to  taking  in  spanker,  jib,  fore  and 
mii™  topsail. 

»««gg»l».... 

5 'MO 

6  ■940 

i       topsail,  foro  staysail,  mizen  trjaail, 
to  takinjt  in  the  niniiiMiil. 

H«»7S^ 

7-340 

9^000 

Close  reefed  mam  lopsaii,  slonn  stny- 
saila  to  ttooD  Btuyaailb  oidy. 

fl-530 

13 -630 

e  ualcuiated  inomeut  of  sails  is  always  reckoned  at  1  lb.  on  the 
P  foot  of  sails,  of  "all  plain  sail,"  a  fresh  brc'cze,  No.  5,  12  knots 
S  hour.     Yards  braced  in  a  line  ivith  the  keel  to  receive  the  full 

TkL't  of  lliP  wind, 
ow,  nt  ati  inclinaliou  of  5",  the 
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The  pressure  of  wind  on  the  square  foot  of  ^  all  plain  sail  **  to  indhl 
the  '<  Duncan "  to  an  angle}  of  5^  would  be  4*4  Ibs^  wfaidi  fonl 
equals  wind  No.  7,  moderate  gale,  25.  knots  an  hour* 

But  with  wind  No.  7 — a  moderate  gsle— **all  plain  aail*'  woaM  iri 
be  set,  but  only  doubk^rtefed  tcpeaUsy  courses ffirt'4amati»f  sfcgr-Mil^  l^ 
double-reefed  spanker;   therefore,  with    this  .zeauced  amount  (i  ' 
moment)  of  sai],  being  one-third  less  with  wind  No.  7,  she  wodd 
nearly  approach  to  even  b*^  of  inclination. 

For  referring  to  the  report  of  Chmmel  Fleet  1864,  under 
Dacres,  on  the  2nd  and  8rd  of  March,  with  the  force  of  innd^aboofc' 
aU  the  ships,  "  Edgar,"  "  Warrior,"  «  BhuOc  Prince,*'  and  *• 
were  under  reefed  sails,  and  even  with  that  Mrce  of  wind,  on 
March  '^  Defence  "  split  a  main  topsail  and  topgallant-sail,  and 
away  some  spars. 

When  sailing  at  about  six  points  ^^near  the  wind,**  with  the  , 
braced  at  25°  with  the  line  of  keel,  the  wind  wOl  then  strike  the' 
at  an  angle  of  42°. 

In  a  *'  strong  breeze  "  (2  lbs.  on  the  square  foot)  at  42^,  the 
impulsion  womd  be  to  the  direct  as  '543  is  to  1 ;  even  the  wl 
this  force  will  not  be  exerted  to  incline  the  ship,  but  the  part  on^ 
acts  perpendicularly  to  the  longitudinal  axis  of  the  ship;  the  fc 
the  oblique  impulsion  must,  tnerefore,  be  reduced  accofding 
co-sine  of  the  angle  which  the  sail  makes  with  the  longitadiuu 
the  ship. 

The  co-sme  of  25°=8in.  65°=  -906,  and  the  moment  of  saila  (d 
sail),  2,740,452 ;  consequently,  we  have  (indinaUon  of  ship  nfli ' 
taken  into  account)  •534  x  2  lbs.  x  *906  X  2,740,452=s2,d80,r  ' 
pressure  of  the  wind  on  the  sails  to  produce  the  inclination. 

The  moment  of  stability  at  2°  is 5,264,0W 

Momeut  of  sails,  all  plain  sail,  with  No.  6  strong 
breeze  (2  lbs.  square  foot),  sailing  six  points 
near  the  wind,  yards  braced  25°,  is      . .         • ,     2,680^814 
Moment  of  sails  (4  lbs.  square  foot).  No.  7  mode-  ^ 
rate  gale,  sailing  six  points  near  to  wind,  yards 
braced25°,  is 5,261«Mt; 

Therefore,  if  all  plain  sail  could  be  carried  with  No.  7.  modin 
gale  (4  lbs.  on  the  square  foot),  the  '*  Duncan"  converted  would  m 
heel  to  2°  only,  t.e.,  when  sailing  six  points  near  the  wind. 

There  is  no  probability,  therefore,  that,  under  any  oircnmstaaoiB 
wind,  considenng  the  enormous  preponderance  of  stability,  the  y^k 
would  ever  be  inclined  by  the  force  of  wind  even  to  5   of  indli 
tion,  and  certainly  not  to  10°.  T 

Then  as  to  the  .second  point.  What  is  the  probable  mazbnom  «i 
of  inclination  under  the  combined  influence  of  wind  and  waveaf  1 
have  seen  that  the  maximum  angle  of  rolling  of  the  **  Bo|«l  8o^ 
reign  "  never  exceeded  11°,  and  there  is  every  reason  to  beuere  tl 
these  converted  ships,  having  great  practical  or  hydrodynamical  ■ 
bility,  would  roll  less,  and  prove  even  more  steady  in  a  seawi 
We  will  assume,  however,  she  would  roll  to  11°,  ana  at  thai  imsti 


r 
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I  sodden  ttquall  caught  tlic  ^liip,  sny  with  sailB  set  for  No.  5  or  7 
(rind,  if  the  sails  did  not  Kplit  aud  give  way,  the  effect  would  be  to 
kel  the  Bliip  to  three  or  foar  de-p'ees  more,  say  to  15°,  at  whicli 
ao^e  tbe  moment  of  stability  is  H^  times  greater  thaa  the  momeDt 
of  ttO  plain  Bail, 

It  will,  I  think,  be  apparent,  therefore,  that  no  combination  of  wind 
and  -waves,  is  likely  to  canse  an  inclination  bo  great  aa  15°  ,  for,  be  it 
taDembered,  these  converted  Monitors  would  not  roll  so  heavily,  nor 
•u  deeply,  as  the  lofty  iron-clad  broadside  ships, 

\  very  confident  writer  on  naval  matters  has  stated  that  these  con- 
verted toiret-Bhipe  would  capsize  in  a  gale  of  wind ;  but  there  is 
all  Umit  to  which  wild  and  nonsensical  theories  may  be  carried  if 
assumptiou  be  admitted  as  the  basis. 

For  example,  if  we  assume  the  centre  of  gravity  to  be  at  M  (Diagram 
Vj--.  3),  there  would  bo  no  etability  at  all ;  and,  of  course,  the  higher 
■  -  Mmtre  of  gravity  is  asmmed  to  be,  tbe  less  would  be  the  ata- 
I'.'.y.  If  we  w>sume,  also,  that  ths  sails  won't  spht,  and  the  spars 
■ii't  give  way,  why,  vmder  all  these  asfiimptiom,  which  may  be 
^)ilcd  Xa  the  ■' Betlerophon,"  or  even  "Achilles,"  it  mijjht  be  de- 
.  'Uitnted  on  paper  that  they  even  would  capsize  in  a  gale  of  wind. 
But  in  all  sucli  matters  we  must  be  guided  by  experience,  not  mere 
-  XT— facts,  not  imaginations. 

Sfutre  BuMfancif. — ^The  Moniior  deck  being  4  feet  3J  inches  above 

lind    line  of    floatation,  provides  for  a    large    amount    of    spare 

.  iy»t»cy.    The  requisite  amount  of  buoyancy  to  float  the  ship  when 

-joppwl   for  sea  is   219,380  cubic    feet,  and   the    spare   buoyancy, 

■^  tint  comprised  between  the  load  line  of  floatation  and  the  Monitor 

'  la  45,300  cubic  feet,  i.e.,  a  margin  of  buoyancy  of  25  per  cent. 

e  tetia  ua-goin/f  was,  I  think,  pretty  well  defined  by  the  Secretary 

ftAdnuralty-^as  a  vessel  which  could  go  to  sea  and  remain  theic 

"~"        the  requirements  for  such  are  much  greater  than  for  a 

If  vessel,  and  would  be  somewhat  less  than  for  an  ocean 

i  I  do  not  intend  these  vessels  as  ocean  cmizors,  but 

"Royal  Sovereigns,"  suitable  for  Mediterranean 

been  asserted  that  twenty-five  of  these  converted  ships 
'^  be  unable  to  cope  with  even  one  such  ship  as  might 

one-ststh  the  cost,  i.e., 

\  converted  ships  would  cost  . ,  , .  £2,500,000 


•jlirlj'  the  twst  of  one  "  Bellerophon  ;  "  but  thL*  cino  wonderful  ship, 
wlucn  WHS  t")  be  superioi-  tj)  twenty-five  converted  ships,  was  to  be 
|faud  with  15  to  16  inches  of  armour,  to  carry  '22-ton  guns,  and 
atatn  at  15  knots  an  hour.  This  vessel,  however,  still  romains  in  the 
airy  rv^^ions  of  imagination,  alttiough  I  observe  the  propOBed  two 
i*w  Alunitore  somewhat  approach  to  it  in  thickness  of  armour  and 
in  gima  ;  l»at,  alas  !  for  the  speed,  the  splendid  15  knots  has  dwindled 
Aiwii  to  12^  knots,  in  spite  of  the  enormoua  power  of  5,600  horees  to 
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Tho  following  table  gives  tlio  genera!  pavticulars  of  Uie  proi 
uew  Monitors  aud  improvnU  "  Hotspur  : " — 


Toniiajie 

Drausbt  of  watop 

Horse-power. 

Spet'd  LQ  Inot 

Ciwla  cairiod 

Oonsumption  at  10  Inots  for 

GODB 

Wet)!;bt  of  broadside 

Beigbtof  Monitor  deok  &bovo  loud' 

Armour  un  aides 

„       ondeck..... 

Crew 


1,750  torn 
IS  dnja 
4  of  25  (on: 
2,400  lbs. 


without 
Sail  fawra 


7  dnjn 
4of26t0Di 
2,400  Ibe. 


Snd  Hot- 
spur small 
Sail  PoBOr. 


£100,000     £195.000      SlOO.i 


The  particulars  in  fourth  column  are  of  "  Duncan,"  as  pro] 
be  converted ;  second  column  shows  what  might  be  produced  by 
version,  and  by  giving  up  the  spar-deck,  poop,  forecastle,  aod 
which,  however,  I  consider  would  be  most  undesirable;  not  « 
account  of  the  comfort  and  convenience  of  the  crew,  hut  I  i 
opinion  that  all  vessels  of  war,  except  uiero  h arbour- def en ce-veaac 
should  be  able  to  proceed  to  their  deetinatioD  without  the  aid  of  stei 
and  espeuditure  of  fuel.  In  the  case  of  these  new  Monitors. 
would  have  to  ha  towed,  or  to  tow  a  collier  after  theni  to  enable 
to  proceed  to  any  distant  station. 

The  following  table  gives  the  state  of  Navies  in  the  year  1840, 
more  than  a  quarter  of  a  century  since : —  f 


England  . . 

BuBsia.... 
Holland  . . 
America  . . 
Sweden  . . . 

Seninarl!. . 

Portugal . . 


mm 


INTO  ASMOURED   TUBRET   SHIPB. 


205 


The  state  of  Navies  at  the  present  time  is  taken  from  official  state- 
■ents,  and  is  as  follows : — 

Official  SicUements  of  Strength  of  Navies  in  1 808-9. 

British  Navy.    Total,  113  vessels  of  all  classes — 

47  Ironclads  (including  three  old  floating  batteries). 
12  S<n«w  ships  of  the  line  and  frigates. 

8  Inconstant,  Active,  and  Volage. 
12  as  Blanche  )  ^^^  ^^^ 

2  as  Druid     j 
12  Wooden  gun  vessels. 
17  Composite  gun  vessels. 

8  Heavy  corvettes. 

AiDch  Navy.    Total,  332  vessels  of  all  classes^ 

50  Ironclads. 

'       96  Screw  steamers. 

91  Despateh  vessels  and  Tenders. 
95  Transports,  various. 

Unted  States'  Navy.    Total,  20G  vessels  of  all  classes— 

52  Ironclads. 

95  Screw  steamers. 

28  Paddle  steamers. 

51  Sailing  vessels. 

Ildiui  Navy.    Total,  94  vessels  of  all  classes — 

22  Ironclads. 
22  Screw  steamers. 
22  Paddle  steamers. 
6  Sailing  vessels. 
12  Screw  transports. 

9  Paddle  ditto. 
1  Sailing  ditto. 

1  htve  not  been  able  to  obtain  a  detailed  list  of  the  French  and 
tfricnn  Navies,  but  give  our  own  navy  in  detail,  us  to  irc»nclads ; 
k  three  floating  batteries,  making  a  total  of  47,  are  excluded  as 
wtUess. 

Present  Ironclad  Ocean  Fleet. 

BttiiL 


Amntcnxti 

BuBotaur 

KoffUmmberlAnd 


Feet. 
400 
14)0 

•wo 


Toiiniipo- 

TI.P. 

fJ,r.21 
0,(521 
(5,621 

1,350 
1,350 
1,350 

Cost. 


£ 
450.233 
102.441 
135,971 
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Xo. 

Niune. 

Leoglll. 

Tonnaga 

H.P. 

Cost. 

Warrior 

Fert. 
330 
880 
380 

8£S 
800 
273 
273 
273 
280 
■     280 
280 
280 
278 
273 
2G2 

280 
280 
266 

6,019 
6.019 
6,019 

6,834 
*.a70 
4,047 
4,126 
4,046 
4,06? 
4,080 
4,089 
4.089 
4,056 
4,068 
3,716 

3.710 
8,720 
3.096 

1,250 
1,260 
l^EO 

1,200 
1,000 
1,000 
1,000 
IjDOO 
1.000 
1,000 
800 
BOO 
800 
800 
BOO 

600 
600 
GOO 

£ 

285,811 
21>9:«1 

406,701 

a47w 

Uonaroh... 

C«)tUD 

Suluu 

Audadoiu. , 
iDTJncibts . . 
TangiuTd . . 
Iron  Ihike. . 
Triumph . . . 
SwifUure  .. 
BepulM.. .. 


Buildmg. 


3.774 
3,774 
3,774 


PfiESEirr  NoMDESCBiPT  Flket. 


Sffi' 


Viper..'!;! 
Scorpion  . . 
WjTern  . 
RojalSoT 
Prince  Albert.. 


286 

ifin 

eoo 

226 

2,0M 

400 

196 

1,268 

200 

180 

162 

778 

I«> 

160 

764 

lao 

160 

787 

180 

224 

1,888 

8S0 

224 

1,890 

aw 

240 

8,766 

800 

240 

2,629 

MO 

SS4 


Buitding, 
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Oeean  fleet  built,  21  in  No £7,225,252 

„        building,  10  in  No £2,907,(K)0 

Nondercript  fleet  built,  11  in  No £l,3n,%l 

„        „         building,  2  in  No £500,000 

Total  flnt  ooet  ships  and  engines,  in  10  years  ....   £11,974,213 

Hinywing'  aside  the  ^  smaller  clasBCs  "  of  ironclads  and  unarmourod 
wmtiBf  which  are,  perhaps,  as  numerous  to-day  as  in  1840,  we  have 
<wnD  ships  of  war,  built  and  building  . .  . .  31  iu  number. 
Maiciinst  ships  of  the  line,  and  frigates  of  1840. .       250        „ 

If  onr  maritime  position  was  satisfactory,  and  what  it  ought  to  be 
■  1840,  the  question  is,  is  it  now,  in  1869  ? 

HiTO  we  a  fleet  such  as  this  empire  ought  to  possess  for  its  own 
ncority  t 

The  general  opinion  is,  I  believe,  that  our  maritime  defences  are 
my  far  from  being  iu  a  satisfactory  condition  ;  and  the  lato  Secretary 
to  the  Admiralty,  in  July  last,  confirmed  this  oi)inion  by  stating  in 
Fvliament  that,  "  We  could  not  shut  our  eyes  to  the  fact  that  the 
'^Franefa  were  getting  an  enormous  ironclad  fleet  together;  tliey  were 

*  llready  on  an  equality  with  ourselves."  This  statement  was  further 
fndorsed  by  Admiral  Sir  John  Hay,  a  few  months  later.     "■  It  was 

*  found,"  he  said,  "  when  the  late  Admiralty  took  office,  Franco  had 
'^  as  ironclads  more  than  we  had,  but  they  decided  at  once  to  redress 
''the  balance." 

This  oonntry  is  now,  therefore,  merely  on  a  par  with  France  as 
NfHds  maritime  power,  whereas  but  25  years  since  we  were 
■nriy  twice  as  j)Owerful  as  Franco,  four  times  as  ix)werful  as  Russia, 
wA  eight  times  as  powerful  as  America. 

It  is  clear,  therefore,  that  our  maritime  power  has  fallen  enormously 
fan  what  it  was  a  quarter  of  a  century  since. 

Mr.  Cobden,  who  was  assuredly  not  the  leost  zealous  of  the  fri(»nd8 
of  peace,  or  the  least  rigorous  and  acute  of  the  critics  of  our  naval 
openditiire,  once  declared  his  conviction  that  the  British  Navy  should 
anrays  be,  at  leasts  the  match  for  any  two  riavics  that  could  be  brought 
^Dfltit. 

What,  therefore,  should  be  done  to  place  this  country  in  its  proi)cr 
poBtioQ  promptly,  efficiently,  and  economically  ? 

It  is  universally  admitted  that  there  exists  at  the  present  time  no  one 
IsTpe  of  ship-of-war  which  it  would  Ix)  desirable  to  j)eri>otuate.  There 
■e  good  qnalities  in  some  which  are  not  possessed  by  otlicrs.  In 
wamB  thick  armour  and  heavy  guns,  but  wanting  in  s^xx^d  and  oct^an- 

5iDg qoaiities ;  while  others  have  a  maximuiu  of  speed  and  occan-crniz- 
f  qnalitiea,  but  are  lackhig  in  maximum  ciTective  guns  and  tliicknoss 
armour.    The  typical  ship  on  which  to  found  our  fnUn-e  nan/  has  not 
jet  been  built.     And  as  each  vessrl  of  the  **  JlercMiIcs  "  and  •*  Sultan  " 
will  cost  roundly  half-a-niillion  of  money,  and  ro<|uirc  at  least  tliree 
to  build  and  e<|uip,  any  large  addition  to  our  Navy  may  well  rauso 
to  recoil,  for  12  vessels  of  tiie  **  Ilenrules  *'  or  '•  Sultan  "  class  would 
cost  about  £6,000,000,  and  require  six  years  to  build  and  e(]uip ;  and  con- 
mderiDg  the  rapid  progress  made  within  the  last  ten  years  in  the 
Tot.  xm.  i' 
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science  of  attack  and  defence,  it  is  probable  that  before  thej^  wodU 
be  completed,  they  would  have  becxnne  comparatively  obsolete  and 
ineffective,  as  bo  graphically  portrayed  in  a  leading  article  on  tlie 
Naval  Review  at  Spithead,  in  July,  1867— <<  If,"  said  the  Times,  ''ten 
'*  years  has  been  sufficient  to  antiquate  one  diviaioii  ef  the  fleet,  (tibe 
'^  unarmoured  screw  line-of-battle  ships),  may  not  another  ten  yean 
'^  do  the  same  for  the  other  ^the  broadside  ironclads^  t  In  this  cue^ 
'^  our  regrets  will  be  more  poignant,  for  these  inmdaas  are  even  mon 
'*  costly — ^running  away  with  half  a  million  a  pieces''  and  condndeii 
<^  even  if  we  must  have  ironclads,  and  nothing  bat  iiondads,  cannot 
'<  we  have  them  on  more  reasonable  terms t**  Seeing,  therefora^tts 
enormous  outlay  in  money  and  the  time  involved  in  supplying  theooimtij 
with  merely  twelve  new  ironclads,  and  considering  tihat  we  are  in  t 
transition  state  as  regards  our  Navy,  is  it  wise  to  build  more  Tessehr 
costing  from  a  quarter  to  half  a  million  a  piece,  not  only  until  Osm 
at  present  built  and  building  have  been  fairly  and  honestly  tried,  their 
defects  discovered,  and  improvements  suggested;  but  untilaRojai 
Commission  shall  have  decided — 

Istly.  By  an  examination  of  the  most  eminent  and  experienoed  of] 
our  naval  officers,  as  to  the  most  efficient  type  of  ship  of  war  for  ' 
several  services  of  the  country  (for  they  are  undoubtedly  the 
proper  judges  as  tp  the  various  requirements  of  such  services). 

2udly.  By  an  examination  of  the  most  eminent  and  expen^Nseii 
the  naval  architects  of  the  country,  as  to  the  best  means  of  effick 
and  economically  embodying  such  requirements,  as  may  be  del 
on  by  the  Royal  Oommissionei's,  in  future  irondads,  whether  for 
harbour,  or  special  service.    And 

3rdly.  The  number  of  each  class  necessary  to  nuuntain  our 
pre-eminence  ? 

And  pending  such  enquiry  by  a  Royal  Commission,  to  utiliie 
moderate  cost  those  of  our  screw  ships  of  the  line,  whidi 
ciently  sound,  by  converting  them  into  sea-going  '*  Monitors'*  or 
proved  '^Ro^^al  Sovereigns;"  for  these  ships  are  ready  to  bsad, 
could  be  converted  in  a  short  time  at  a  moaerate  cost. 

It  will  have  taken  just  ten  years  to  supply  the  country  wilk 
ocean  fleet  of  ironclads,  31  in  all  (including  21  built  and  10  bdlfil 
at  a  cost  of  £10,182,252 — ^this  is  at  the  rate  of  three  aanuallyi  uAi 
an  average  cost  of  £326,782  a  piece.    Even  at  ttds  rate,  to  addjl 
ships  to  the  Navy  it  would  take  four  years,  and  cost  £8,9SI  '^ 
while  the  12  line-of-battle  ships,  in  the  following  taUe,  might  be 
verted  into  improved  '^  Royal  Sovereigns,"  as  tms  moddi  in  one 
and  cost  but  £1,200,000 :— 
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Screw   Lixk-<»f-i5.vttli:   Ships. 
Pi*iiposc(l  Fh'tt  of  Transition. 


Name. 


Tictom 

Howe 

Hariborou;;h  . . . 
Prince  of  Walcn. 

Dnnoaii 

GibnlUr 


Length. 

Tomiago. 

ir.p. 

Yovi. 

2CAt 

4,121 

1,000 

21)0 

4,127 

l,OCH) 

2Ki 

4,(KK) 

8(H) 

252 

3,H9 1 

8(H) 

252 

3,727 

KJH) 

252 

3,727 

8U0 

When 
LimiK'licd. 


1850 
l8(;o 
1855 
1S60 
1S50 
18(K) 


Eacli  of  the  above  fitted  with  3  doithlc-havrcllcd  turrets. 


itlif... 
Renown. 
Seren^ 
Booegal. 
Be6Micc 
Amon.. 


2J5 

3,33G 

800 

1800 

245 

3.33G 

8CH) 

1857 

2i5 

3,330 

8(HJ 

1851) 

2  to 

3,2 15 

8(K) 

1S.jS 

255 

3, 175 

8«M) 

]S(?l 

245 

3,330 

800 

180U 

Each  of  tlte  above  fitted  with  2  double-barrel kd  turrets. 

The  fint  coet  of  the  above  12  ships  i:<  alk^ut   £2,500.000 

Ibe  raluc  of  the  above  12  hjhi]w,  at  Sliii>breuker's  vahiu £120,(K)0 

Cost  to  convert         „  , £l,20(MH)0 

Tiloe  of  „  „         when  converted i;3,921,3.Sl 


BeBolting  in  a  nctt  saving'  of  £2,721,:381.  iu  addition  to  placing  the 
9mAcj  promptly  in  a  more  cfliclcnl  ntate  of  defence. 


APPENDIX. 

^^DiOK  OF  LsAAr  Watts,  E.»<q.,  (\H.   (latf.  Ciiikf   Con'stiu'ctoi:  of 
THE  NA^'Y),  TO  Admiral  E.  J*.  IIalstf.d. 

(Extract  from  a  Letter,  Aufjust  "lith,  18(;0.) 

■*  We  know  not  what  the  result  may  Ix?  <►[  passing  events,  l>iit  we 
^Rhoald  not  omit  being  prepared  fur  the  Avorst.  A  fleet  sueh  as 
**  England  may  rcKpiire  cannot  be  provided  in  a  day  :  we  ought  hence 
"^  not  to  lose  a  moment. 

"Hcnwood's  plan  wouM  ena])h?  us  to  provide,  in  a  (.comparatively 
** short  time,  a  number  of  useful  ships  for  the  protection  of  the 
'^Goontiy  and  its  commerce,  until  better  ships,  such  as  you  proj»ose, 
*'cui  be  procured.  And  as  it  is  almost  entirely  iron  work  which 
**'WODld  be  required  in  the  coTiversi<»n,  ships  might  be  sent  to  such 

r  2 


( 
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"  firms  as  Nnpier'B,  Laird'B,  and  others,  for  nrconatmctiou.     Tlie  i< 
"  yards  abue  would  not  be  equal  to  the  occasion. 

"  The  more  I  reflect  on  Heiiwood's  plan,  the  more  I  am  convin 
"  that,  OQ  the  whole,  tlie  arraugemeDt  is  excelloiit.  For  many  slalio 
"  the  sliipa  would  lie  as  good  as  could  lie  deaired." 

^Tlw  CHimKAB :  Would  any  gratlianiiii  like  to  lunkc  m;  renurki,  or  i«  ul « 
qiuntion*  in  order  to  elicit  additioniil  informatioD  !*  I  iliould  Ukr  to  uk,  Bnioti 
nliBt  itre  tlie  poo]i  and  fbrowabli!  comiiosed  of?  Neii,  how  fur  Uiii  flni  ot  I 
tum<t<  IB  inUrfercd  n-ith  hj  tlip  tripods?  Next,  wli&t  ia  the  eocurilj  for  mn 
the  tuonitor  deck  ?    Then,  an  thews  miwti  iiwtoad  of  tripods? 

Mr.  HiKWiKUi :  Noi  iroo  trijKid.  uiut*.    It  ii  all  iron  joined  togetiuir  iu  1 

Thr  CmiHUiv :  It  Uiero  any  rigeing  at  all  P 

Hr.  Hbk  wood  :  Tos,  rigging  to  the  topmoaU. 

The  CiuiBMAit :  But  none  on  the  huU  ? 

Mr.  Hbhwood  :  Not  on  tbo  tower  part  or  tbc  hull.  Th«  tripodi  fom  1l 
Bhrouds  fLtr  lowar  nuuts. 

Admiral  Sir  BdwabdBglchbb:  IirouldmaVeone  or  tiro  rumarki,  itjoa^lam 
upon  thisiubjwt.    In  building  a  woodra  ship,  slie  ia  oslcuLiled  to  t>mr  tli*  Mi^ 
ot  the  woodwork  of  which  she  is  composed.    Herriders,  hw  ribs,  ore  •Ilonloidll 
if  the  toibbI  should  take  tbe  ground,  to  lupport  her  whole  &una.     But  if  atCMl 
the  "  Rojal  SoTnrDigu"  class,  not  entirely  conaliaiolod  of  iron,  sliuuld  lab 
ground,  we  thould  witneu  what  ie  couibintly  occurring  with  woodea  ihip. 
wood«n  fiUip  bfts  yet  boen  coastructrd  that  when  she  Iobtcs  the  dock  does  not 
amidships — she  become*,  to  a  degree,  hogged,  and  all  builders  meet  Ihnt  >'**  -'^ 
firing    the   Teasel,  as  it  were,  n  lift   at  either  end.      Now,  if  ■   *•> 
ahorrf  upand  covered  with  Mr.  Henwood's  iron-plating,  had  her  shores  knock«ilw 
I  think  tt  would  be  found,  as  I  believe  it  did  take  plaoo  in  the  "  Boyal  8at«ni| 
that  a  rise  of  a  ucrtun  niimber  of  inches  rather  alarminely  wotild  take  place  tn  turl 
shipa.    But  if  Mr.  Heawood's  Teasel  took  the  ground,  and  eame  upon  the  gra 
Tith  all  her  for™,  ahe  would  inevitably  drive  her  bottom  in.    To  sustatin  too "" 


tity  of  iron  which  is  placed  upon  our  iron-clads,  it  is  neoesaary  that  all  tlie  mitt 

the  veaaet  should  be  ealmduted  to  mstaJn  the  great  weight  pltuvd  upon  their  «{(■■• 

IS  tho  molooentre  is  eoneemed,  and  as  far  a«,  in  plain  language  among  m 


rolling  is  oonoemed.  I  have  probably  tried  tlut  point  to  a  gToati 
naval  Olltcer.  I  commanded  a  bomb- vessel.  She  had  ten  Ions  ou  her  nppor  wv 
at  least  on  a  level  with  her  main  deck,  as  »  bpmb ;  in  that  ship  I  carried  with  m 
aeu  a  heavier  weight  of  boats  on  her  upper  deck  and  out  to  ner  cxlrcnic  kid*  I 
a  line'of- battle  ship  usualty  carrica.  I  carried  two  decked  Teaaels,  86  fee t  loog 
10  feet  beiini,  coppered  and  eveirthing  ooinplete.  1  carried  two  line-of -battll 
carrel  cutt«n,  of  25  fivt  on  the  guarlcrs.  1  enrried  eight  boat*  altogo^m 
dangerous  did  it  appear  to  Sir  Michael  Seymour  that  ho  nid  he  woal4  not 
me  to  hoist  tbo  boats  in;  he  inaialed  upon  their  being  hoislod  in  and  ' 
my  deck  witli  the  shear-hulk ;  and  all  the  coptsins  in  Portsmouth  in  183 
see  tlic  thing  done.  As  looa  as  I  was  away  from  the  ahcar-hulk  I  hoisted  than 
rigged  them,  and  sent  them  to  Spithead.  I  waa  in  tliat  vesael  in  lu>avT  § 
Biidatte  never  felt  tlie  weightof  those  boat«.  That  vcaeel  was  only  360  tons.  thM 
vessni  I  had.  the  "  Bamaraag,"  was  600  tons,  and  she  bad  a  precisely  similar  « 
boats.  Yet,  running  in  jerj  high  latitudes  in  tlie  Saul.hem  Ooaiu),  going  bcAn 
wind  at  12  knots,  a  man  was  washed  oat  of  the  main  chains,  but  that  ship  km  d 
euough  to  tack,  and  allow  the  life  buov  to  bo  brought  under  her  l*o.  Bui  t3u 
who  had  been  struck  waa  killed.  Ttierefnrc,  it  doea  not  foUuw  boCAUae  »  I 
constructor — (I  am  a  naval  conatruolor  myself;  I  have  hod  my  hnnd  to  th*  b 
as  well  as  other  men) — says  a  ship  is  unonsr.  the  ship  in  tbc  bands  of  a  amp* 
Offloer  may  not  bo  quite  easy.  There  is  the  ease  of  tlie  DalleropboD. 
BoUeropbou  of  old  in  a  calm  rolled  her  mssts  away,  and  she  was  never  bvoi 
to  anil  until  thv  btto  Admiral  Eankcr  had  the  comnmnd  of  her  under  £ir  Bid 
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Xjiit*.  T!wn  «he  ims  «o  much  improved  in  sailing,  in  neuthcrlj  qnalitjos,  and 
k1>«>1ii1j<  dofcienfj  gf  rolling,  that  there  was  not  a,  frigato  that  conld  liiTB  oom- 
petMl  nilh  hPT.  We  chased  tiireo  of  the  faal^st  AiQerieaji  privahieri.  Tb^ 
rwapeJ  «■  bj  mere  chaiice,  but  we  outrftn  them  ;  »B  coald  have  CBptured  them  if 
'  bail  niri  been  for  the  fop  on  the  bank  of  Nawfoniidlnud.  The  oljeotion  to 
'^Ir  Hcnvood'a  )hip  in,  that  it  a  ahnoet  basket- nork.  The  Tessol  is  cnt  uwa;  upon 
ff  nde«,*ii<I  all  that  which  ihoold  support  ber  upper  deut  fore  and  aft  is  reraoTBdj 
'  I  c  b«ruinin  a  basket.  She  has  not  the  pover  of  the  "  Bofol  fiovpreign"  of  firing 
Lirvctlj'  ahcBd  uid  dirwljj'  aatem  or  on  all-raimd  fire;  and  in  four  caees  on  the 
:.n*daidi>  the  tripo<ls  would  interfere  iritb  the  gaae.  And  not  onlj  that,  those 
nBa  wiU  not  fire  dear  of  the  tripods,  and  yon  mu^t  alloir  an  angle  of  at  least  Stb 
I'LgTW*  on  the  other  side  to  prerent  the  concnssion  blowing  them  away.  There- 
:fv  it  is  not  ttrietl;  correct  to  sa;  the  vakeel  poBBesBi>s  all-Found  fii«.  Again, 
.  •trou^y  bdliere,  from  what  1  haTB  seen,  particularly  in  the  case  (rf  the  "  Warrior," 
-^  gan*  fired  orer  the  upper  deck  shaku  the  deck  on  the  foreeastle  ami  the  aft  part 
L  ttw  ihip  very  eoniiderably.  The  "Warrior"  was  built  originally,  so  Mr.  Scott 
IIjiaeB  told  ua  at  the  Inadtntion  of  Naial  Architects,  to  fire  right  ahead  and 
-i^M  iUrm  ;  and  should  it  become  necessary  to  defend  hcnelf,  for  she  has  four 
-orts  rot  in  her  transTeren  section,  the  bulk  heads  of  lier  box,  it  would  only  require 
,i.r  aiqienter  to  knock  awnj  the  bulwarks,  and  she  could  fire  ahead  or  astern.  That  is, 
kir.  ScoH  Suasell  would  demohsh  the  ship  to  get  his  fore  and  aft  lire.  When  we 
iitne  to  iron-clad  reeeeb,  and  to  tturet  work,  I  think  it  should  be  a  sine  q«&  rum 
iat  llie  fims  should  look  right  ahead  and  right  astern,  and  nothing  should  obstmct 
'hna.  'rttv  two  Tessela  which  are  now  under  tbo  consideration  of  the  House  of 
i'ona»D(U  win  hare  tliat  advantage  of  their  guns  seeing  clear  ahead  and  clear  astern. 
[  odtrAuid  Mr.  Seed  bas  declared  that  ho  wiH  not  dirulgo  what  they  are  to  be  ; 
!xl  I  tlittik  from  his  negative  answers  we  may  almost  infer  that  they  are  to  fire 
rcbt  liiraA  and  right  astern.  The  question  of  expense  is,  like  all  other  questions 
ll»t  are  dnvn  out  upon  paper  ;  when  you  come  to  pay  the  bill  you  will  find  it  ia  a 
rirj  AUrrent  matter.  The  estimated  cost  of  altering  Ihcie  ships  has  been  declared 
^towc^twltotbe  cost  of  building  a  new  alup.*  In  liiet,  the  process  is  sonictliinglike 
^^^nrlBgaa  old  umbrella,  which  is  not  of  much  use  when  ro-coyered.  If  we  are  to 
■  Mlip*  fit  to  represent  this  country,  I  tliink  wo  shuuld  build  them  of  iron,  in 
V  wpect  fil  for  all  the  purposes  of  war.  I  do  not  believe  that  any  sheathing 
Bis  tu  "  Boyal  Sovereign,"  or  on  any  other  ship,  will  render  her  such  a  ship  as 
■%itidi  NsTj  should  trust  to. 

lb.  CuiBLlB  LlMTOBT !  I  do  not  know  whether  jou  extend  the  courtesy  of  a 

iMrini  to  those  gentlemen  who  appear  here  aa  visitors.     [The  CluatUAS:  Cer- 

BaJy.J     If  so,  I  will  ask  your  pornussion  to  make  a  remark  or  two  uixm  what  has 

fiQea  from  Sir  Edward  Belcher.     In  the  first  place,  I  think  the  gallant  Admiral  has 

.lUo  intatlie  common  mistake  of  considering  that  a  pound  of  feathers  is  lighter 

171   a  poand  of  load.     Now  I,  as  a  practical  shipbuilder,  can  see  no  difference 

-Urtrr  in  a  eortaiu  weight  put  upon  a  ship,  whether  it  consists  of  iron  or  whether 

rvBMti  of  wood.     Mr.  Henwood,  in  his  lecture,  has  clearly  shown  us  that  he  take* 

iwBT  from  the  ddes  even  a  larger  amoont  of  weight  than  he  adds  in  armonr.    I 

KB  diapoied  to  Ih-ink  that  the  quest  ioti  of  strain  upon  the  structure  of  a  ship  will 

t^BBlB   very  much  a  question  of  dynamical  force,  which   Mr.  Henwood  has  ei- 

__    .Ma  question  of  construction  in  what  ia  added  in  relation  to  that  which 

been  lalien   away.    If  I  understand  him   aright,  he  proposes  to   put  on  two 

3ir%  Q»or  the  deck,  each  tliree-quartcra  of  an  inch  thick,  making  a  total  of  an 

r^  iHui  ■  half  of  iron  in  that  position  in  the  ship,  which  all  nautical  men  and 

..pbnildtrr*  believe  ta  be  the  weakest  part,  and  which  Dr.  Fairbam  most  essen- 

^!!y   atatM  ought  ta  bo  strengthened.     My  opinion  is  tliat  that  amount  of  iron 

■!i\   istu   that  position  may  be  made,  not   a  suurcc  of  neaknees,  but  the  source 


'  [  }iaia  tciideTcil  \o  the  Board  of  Admiralty  to  convert  the  "Duncan"  as 
rESpmnl  for  the  sum  of  £100,000,  in  nine  months,|and  under  the  usual  guamt- 
-  Z-C.  V.  H. 
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of  B  very  lai^e  Buiount  of  atrangth  <□  the  atruotnro.    IX  ;ou  locL  ul  Uie  ilUgnmu 
wkiub  Mr.  Henwood  iuia  put  up  thert>.  ;ou  will  ace  that  tlieiv  ii  ii  iia^f  wixiuiii 
of  tMk  vood  added ;  and  tliat  teak  nood,  if  it  in  scientilialll.T  aod  propcflT  uiplini 
mnj  be  also  mado  to  iniinruDsc  the  strcagtli  of  tliu  structture.     Over  tliin.  uo  doolil. 
uuiDBB  Ter;  hearj  nrniour.    1  am  not  lulEtric-utlj  Doquainted  witli  tlial  t<i  !«•  u)>ii'  u< 
•BY  wheilior  iiniiour  maj  or  may  not  he  put  on  bo  MUi  add  to  Uio  stn-iij;!  ii  nF  ili. 
Bliolo  of  Uje  ship.    But  I  fall  upon  lIil'  opinioiiitliieh  I  TenLured  Cnl  1^3  u-  -■ii. 
nainuly,  tlist  the  weight  added  at  the  aidi»j  if  it  be  oot  giuultir  tlun   tliui  v  L;i.  !i 
19  taken  awar,  will   not  task  tLe  utrength   of  tlic  chip  moro  than  brfrm-.      ^ir 
Edward  BtlcW  ha»  spoken  of  buoyancy,  but  I  think  what  SirEdwnrd  m.ini!  u 
a  quDition  of  comparatitc   displacement,  and  that  Id  the  one  laue  theri'  i^   n,:i  Ihr 
BiutaiaiDg  power  in  water  that  thare  ii  in  the  other.    But  I  aak  you  tu  lud  :i:  I  Im 
amount  of  urmoar  plate,  and  lalao  ask  yoa  to  look  at  the  umount  of  wood  that  i>  put 
under  it ;  and  I  Teuture  to  lay  that,  takinji  the  whole,  you  will  got  ■  largvr  dlM 
plnceoient  of  water,  and  a  lareor  eapport  to  austain  the  weight  tlisti  you  XM^H 
before   ooDTcnion.     I  think  the   neit  point  that  Sir  Sdward  Bolcher  bnmi^l 
before  ua  was,   that  tlu»e    (hips,   wlmtcTcr  may  be  their  qualitica,  aw  twt^^| 
ibipa  the  Britiih  nation  ought  to  trust  to.    Now,  I  never  gatherxd  fi-om  aiiTlld^H 
Mr.  HoQwood  said   that  ho  intended  theee  ships  were  to  be  oonstdered  ft  f^^ 
muicnt  jwrtion  of  the  Kavy.    Ho  mid  they  were  a  mokeahift,  to  holp  lu  la  mH 
OTor  the  intcrrnJ  between  our  obUiiniag  tlio  hoped-for  ship  of  the  futuro  ami  4H 
present  imperfect  state  of  the  Nary.     I  think  he  put  very  iJuariy  befun  UB  that  ]^H 
a*  a  Dation,  require  a  gri»t«F  amount  of  offcnuro  pow«r  on  tlio  wotor  Lh>a  ^H 
other  nation,  and  that  wv  do  not  pouesi  tliat  in  the  ilegrco  in  whieli  wn  ought  ^| 
powBH  it.    llii  hIh)  nut  before  Us  clnarl^  that  wo  are  not  in  a  pniiLiaa  l*^H 
abls  to  tar  what  is  the  but  furin  of  elup  upon  which  wp  ought  to  apond  ^H 
tnooey.    Kantieal  men  are  undetormlucd   about   that;   coiutrneton   om  at  ^H 
still  i   and  those  Ciril   Lords  who  come  down  to  the  House  of  Conuuotb^  d^H 
talk  about  naTid  matters,  nra  not  «iitisll«d  about  it.    So  that,  in  Ihia  moM^H 
unoertointy  on  the  one  hand,  and  Uie  impcUing  ncoraaty  on  thtr  other,  the  ae^H 
si^  of  liaring  a  force  equal   to  eope  with  thi^  forces  of  oth'T  nations ;  I  tM^| 
when  He,  Henwood  shows  us  that  wa  hare  rotting  in  our  harboura  a  fleet  of  (l^^l 
that  may  be  so  strengthened  and  madn  BerrieaBhlo  for  jiurposce  of  trar,  that  be  |^| 
shown  ui  a  way  out  of  a  dUBcultj,  as  to  wUcb  all  nmT  urce.     Mr.   Henw^H 
atei  the  term,  the  "  typieal  ship  of  tlio  future."    I  should  like  to  know  what  ^^| 
ship  is.    For  mj  own  part,  as  a  shipbuilder,  I  lielieie  that  ebip  is  still  4»  amtS^M 
I  beliere  we  shall  never  fet  that  typical  ship  of  the  future ;  it  is  mrfcxiUjr  abi^^l 
to  attempt  it.    Just  for  this  ntuon,  that  wo  require  ships  for  lolAJly  diStranl  J^H 
poBM.     I  put  it  to  you  whether  that  sort  of  sliip  whieh  is  the  most  i9ap*ui^H 
defendinff  our  harbours  and  coasts,  where  thoru  is  a  small  depth  of  water,  ie  ^H 
eort  of  snip  that  you  would  consider  the  bcit  to  goto  sea  P     in  other  wordii^H 
Ibe  requirement!  for  defeuee  perfectly  similar  to  those  Cor  aggression  ?'    Tben,  ^t^| 
if  we  go  to  war,  with  wbat  countries  ore  wo  bkeiy  Ui  go  to  war  1'     I  imu  not  I^H 
that  I  am  not  tceneliing  on  a  subject  which  ia  not  before  tis  ;  but  if  wa  dago  to  ^^| 
we  most  Ukely  will  go  to  war  with  Bussiaon  ocmunt  of  her  cncroacbmoata  In  Xa^^| 
or  go  to  war  with  America  on  account  of  lh«  "Alabama"  question.     I  wQI  l^^| 
ask  your  attention  (or  one  moment.    Coiisider  what  ne  ahauld  aim  at  if  wo  ireii^H 
war  with  either  of  these  countries.    In  ordei'  that  our  conunerce  ma;  be  |i«>te«^H 
wo  must  sea]  up  (ho  Baltic ;  we  must  send  ships  there  that  can  keep  lhM*>^| 
onler  to  cope  with  the  Russiau  turret  rhips.     \\'e    must   maintain    oar  d^H 
there  from  year's  end  to  year's  end.     Now.  will  the  boi-broadside-armetir-tf^^l 
enable  us  to  do  tliat?     1   believe  not.    I  bclieTc.  if  we  sent  our  eliipa  «^^H 
to  the   Baltic   or   to    India,  in   order   to   pceserre   our  commcreo  iu  a   wat  <^^| 
RuMia,  that  they  would  become  so   foul   that   the   Rnsiians  wutdil   be  anaU^| 
easily   to   cope  with   them   in  the   eonilitioD   in   which  they  would  nieot   Ut^H 
Again,  if  we  go  to  war  with  America,   what   should  we  do  if  we   otleinp^H 
anything  like  aggression?    Should  we  send  our  huge   iron-dads  lo  blodade  flH 
AinoricBn  coasts?     Is  it  possible  to  blockade  the  whole  of  a  sea-board  liif  that^H 
the  United  States  of  America  ?*  It  is  absurd  (o  suppose  such  a  Ihiug.     Wo  mlri^l 
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Uo^Ofde  New  York,  Boston,  and  somo  of  the  shipping  ports,  and  what  then  ?  Our 
•hipA  mint  wtMwit^in  themaelTes  there,  and  thej  must  be  able  at  all  times  to  sail 
mcr  thui  those  ressels  which  would  attempt  to  run  in  or  run  out,  or  war  ships 
whidi  might  be  brought  to  oppose  tliem.  If  thej  laj  there  for  twelvemonths  would 
Uwy  not  become  so  foul  in  their  bottoms  that  they  must  be  sent  home  to  this  country 
to  be  docked  ?  That  is  a  very  important  question.  If  Mr.  Henwood's  ships  can  only 
the  Atlantic — they  are  copper  covered — they  might  remain  there  any  extent  of 


Sir  Edwasd  Bklcheb  :  They  cannot  be  covered  with  copper. 
3Ir.  Hbhwood  :  Yes,  covered  with  copper. 
Sir  Bdwakd  Bxlcher  :  Not,  if  covered  with  iron. 

Mr.  Hmxwood  :  The  armour  is  sheathed  with  wood,  and  then  covered  with  copper. 

Mr.  Laxport  ;  I  admit  that  chemical  action  would,  to  a  certain  extent,  ari»e ;  but 

not  so  ■■  to  render  it  entirely  impossible  to  use  copper.    Then  we  come  to  another 

qeeitinn,  the  requirements  of  our  ships  engaged  in  commerce.     What  ships  could 

«e  look  to  to  defend  our  mercantile  fleet  ?    Suppose  we  were  at  war  with  any  small 

dMBtij,  the  enemy  could,  if  he  chose,  send  to  the  United  States  and  purchase  such 

vnwU  as  the  "  Alabama ;  "  and  what  chance  should  we  have  with  our  presi^nt  Navy 

to  fveep  them  oil'  the  seas  ?     I  put  it  to  you,  whether  wo  ehould  not  be  very  much 

ia  the  same  condition  that  the   Unit^  States  wero  when  a  single   vessel,  the 

"  Alabama,"  was  destroying  or  paralyzing  the  whole  of  her  commercial  fleet.    Then, 

the  typieal  ihip  of  the  future  must  combine  these  tliree  qualities.     She  must  be  of 

fi^  dnnght ;  must  be  capable  of  carrying  a  lar^o  amount  of  coal,  and  of  going  to 

m»  M  a  lea-going  vessel,  for  purposes  of  aggression ;  mut*t  be  swifter  than  anytliing 

lioat,  be  capable  of  overtakmg  any  vestfcl  that  may  be  brouglit  to  compete  with 

hv;  and  this,  in  order  to  protect  our  commerce  in  every  part  of  the  world.     If  you 

€m  build  a  ship  that  can  combine  all  these  qualities,  I  say  you  will  be  building 

_  which  I,  for  one,  do  not  contemplate  as  possible.     If,  on  the  other  hand, 

driven  to  separate  the  three  qualities  into  dificrent  classes  of  vessels,  surely 

hie  great  question  is  solved,  it  is  far  better  to  take  what  things  wo  have,  and 

the  most  oi  them.    As  Shakespeare  says,  "  Better  to  bear  the  ills  we  Imve,  tluin 

%  to  others  that  wo  know  not  of."     If  we  go  to  the  expense  of  building  enormous 

■qa,  ludh  as  we  hear  are  intended  to  be  built,  we  may  And  out  afterwards  that  they 

^■Ot answer  their  intended  purpose;  and  in  ten  years  hence  they  may  be  super- 

flicd  bj  something  better.    Surely,  it  is  wiser  to  use  what  we  liave  before  us  than 

likjr  oat  money  in  building  vessels  that  may  be  practically  useless. 

Sir  fioiTAHD  Belcheb  :  It  has  always  been  contemplated  that  we  should  run  in 
Md  blockade  an  enemy's  shores.    I  am  one  of  tliose  who  remember  when  we  bloek- 
riid  the  whole  of  the  French  shores  and  the  whole  of  the  American  shores;  and 
ikst  we  did  before,  we  can  do  again.     And  as  long  as  we  can  build  ships  for  foreign 
— linr.  I  have  the  most  perfect  rcliancu  upon  our  private  yards  to  furni^h  us  with 
rii^  of  every  description  fit  to  attack  an  enemy,  and  to  build  them  in  one-half  tlie 
tbas  that  thcj  do  now. 
Mr.  ScozT  TccEEB :  I  think  our  thanks  are  greatly  due  to  Mr.  Hen  wood  for  the 
ho  has  made.    I  do  not  think  he  proposes,  or  att^^mpts  to  propose,  that 
hmaT  be  considered  the  best  system  for  the  Navy  in  general,  but  that  which 
caafcue  us  to  make  the  best  use  of  those  vessels  which  ure  now  rotting  in  our 
With  regard  to  an  observation  that  fell  from  Sir  Kdwurd  Belclier  us  to  the 
^basket-work"  structure  of  these  vessels,  those  who  know  how  hulls  have  been  con- 
since  1830  are  aware  that  the  framework  of  all  timber-built  ves54*ls  has 
so  chain- bolted  that  the  upper  works  are  almost  as  firm  as  a  roek.     In  the 
Kensington  Museum  there  is  the  drawing  of  a  vessel  called  tlie  ''  Amethyst," 
so  cliain-bolted  that,  after  bi>ing  twenty-one  days  nnd  nights  on  rooks,  and 
tHviu  been  floated  otT and  taken  into  dock,  her  shear  was  fmind  not  to  he  altered 
wmmr^.  so  firmly  was  she  chain-bolted.     I  believe  the  vessels  now  in  our  harbours 
■a  BO  firm  and  so  solid  that  the  weight,  instead  of  being  brought  direet  down  on  the 
ledson»  might  be  lo  disposed  on  the  suiu^rstructure  or  fmmework  as  to  make  those 
immIs,  without  doubt,  very  serviceable  as  convoys  and  otlier  pur]x>.^es,  us  teni|>orary 
iHsels  dmiog  the  time  that  proper  turret-ships  of  the  lir.e  arc  bi>ing  constructed  for 
the  icrTioe  of  the  country. 
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Mr.  MicsiB,  Asaoo.  I.O.E. :  I  should  like  to  mule  one  remark  upon  llio  atm 

Sropoaed  bj  Mr.  Hentrood.    I  tliiuk  we  are  all  very  mucli  indebted  to  Ur.  Uetnrood 
irahowiagus  a  practical  meana  of  canrertiugourpreiaatiroodeiiUne-of-bnttie  ablpt. 
I  do  not  propose  to  entor  upon  thai;  questiou.  But  nben  I  hear  it  aud  bj  Mr.  Lompoit 
that  TeBBelu  must  be  kept  on  foreign  stations  in  a.  atato  free  &om  fouliiig,  ia  order  ta-  g 
be  eBicient  for  flghtin|;  purposes,  and  nhen  I  bear  from  Mr.  Hmvood  that  t 
bottoma  of  lus  shipa  ore  to  bo  coppered,  I  do  feel  aurprised  that  naval  a 
cannot,  or  will  no^  paj  some  eUght  attantion  to  chemistry  and  electricity, 
utterlj  impossible  £ir  any  iron  ship  to  be  untto  aeacoTored  with  capper,  or  with  ei 
a  sbeatliing  of  wood  to  be  covered  nith  iropper,  and  the  iron  not  be  deteriorated. 
you  put  those  two  metals  into  an  alkaline  bath  like  sea-natjir,  iJio  iron  muat  rapidi 
deteriorate.    Some  experiment  hare  been  tried  with  lino  ihealhing.    Zinc  te  Q 
only  tuetnl  that  will  not  decompose  iron  in  soa-water.    I  cannot  see  why  copper  ahotUl 
be  preferred  to  line,  or  why  zinc  should  not  hare  a  lair  ohoDce.    Eipenment*  widt 
zinc  luTQ  beeu  iiutituted  by  ChiTerament,  and  why  th«  results  of  those  eiperime! 
should  not  have  been  mode  known,  or  why  sonie  practical  eiperimenta  have  not  bi 
tried  with  a  view  to  the  application  of  the  lino  to  iron  shijis,  I  know  a  '      ''  ' 
known  that  the  preeeDeo  of  copper  in  salt  wat^r  produces  a  galvanic  action,  whictL  iBfl 
quite  eutUcient  to  destroy  any  iron  in  its  immediate  neighbourhood.    The  wash  at 
tlia  waves  will  produce  Ibis  action  ;  I  have  satiiBed  myself  completely  as  to  (his  by 
immersing  copper  plates  untirely  in  salt  water,  when  the  action  wdl  go  on  by  itaelC 
Therefore,  I  cannot  but  notice  the  danger  of  putting  copper  on  an  iron  ship. 

Caplain  Moncbispf:  In  referencB  to  Mr.  Maokie  s  ccmark»,  ithas  jiistoocunred  tp^ 
me  that  there  is  a  material  dllTcrenco  between  the  voasels  proposed  by  Mr.  Honwoo' 
and  those  where  a  thin  coat  of  wood  is  interposed  between  the  iron  and  die  copper. 
looking  at  the  diagram  it  will  at  once  be  observed  that  the  iron  occupies  a  contM 
tively  small  portion  of  the  outer  part  of  the  vessel  under  water  i  and  that  all  I  .^_ 
RmuundpT  of  the  bottom  might  be  coated  with  copper.  Tbe  copper  might  bo  kept 
at  a  conuderable  distance  from  any  portion  of  the  iron.  I  believe,  at  the  same  time, 
that  electric  action  would  go  on  to  a  certain  extent.  It  is  well  known  that  cTea  a 
chain  dropped  into  the  sea  in  the  neighbourhood  of  a  coppered  vessel  will  show 
the  oBecta  of  this  action.  I  have  myself  obBcrred  this  in  yachting.  In  the  preecot 
case,  tbe  iron  is  within  very  few  feet  of  the  surface  ;  by  heeling  over  the  ressol  it 
could  be  cleansed,  and  iJie  destrnction  of  so  larjte  a  mass  of  iron  woald  be  bo  anall 
that  it  might  almost  be  overlooked.  I  hava  diffidence  in  eEpressing  an  opinion  on 
this  Bubjeet,  but  on  lookins  at  the  diagrams,  they  at  once  suggest  to  iny  mind  tb* 
possibQity  of  using  both  iron  and  ooppar  together. 

The  Chiibuah  :  Perhaps  yoa  will  tike  to  reply  now,  Mr.  Henwood  ? 
Mr.  Hkwwoob:  The  first  question  was  about  the  jnop  and  the  I 
The  poop  and  forecutJc  ore  merely  for  tlie  accouimodation  of  the  Officers  and  ei 
as  t.  means  of  supporting  the  nHir-dcck  and  tying  Uie  two  ends  of  the  ship  togat 
Those  who  know  the  constTucbou  of  those  ships  are  aware  that  oil  the  tmibn*  a 
lip  to  the  spnr-deck,  and  bind  the  stem  and  stem  of  the  ship  together.  TbcTB  ■ 
vanous  reasons  for  this  mode  of  conversion,  because  when  you  cut  down,  ae  in  l||l 
"  Boyal  Sovereign,"  the  whole  Bttim  would  have  U>  be  pulled  do«n  and  rebuilt  ■ 
again.  With  regard  to  the  legs  of  the  tri]>ods  being  in  the  way  of  firing,  that  isfl 
objaction.  It  is  not  a  new  objection;  it  is  an  objection  that  bd^ga  to  Itf 
-nuiating  in  turret-ships.  I  do  not  see  any  way  of  overooming  9 
0  only  way  ia  to  firo  clear  of  it,  if  you  cannot  do  Uial  it  roust  be  fired  aw>5  r 
ooino  to  griet  As  to  the  protection  of  the  men  on  the  monitor-dei'k  at  sea,  tl 
duck  would  not  be  inhabited.  The  only  prolfctiau  I  propose  to  put  round  it,,  ■ 
the  stanchions.  All  the  work  of  the  ship  will  be  done  on  the  spar-deck,  and 
working  of  the  soils,;  in  fact,  it  wdl  be  at  «oa  as  if  that  deck  did  not  oiist,M 
as  working  the  ship  is  concerned.  I  think  iiir  Edward  Belcher's  remarks  liBva  b 
so  Uioroughly  answered  by  Mr.  Lamport  that  very  little  is  left  for  mi 
I  ant  not  sure  whether  ^r  Edward  knows  that  in  thcsu  wooden  shim,  smee  the 
year  182S,  the  limbers  ore  all  sohd  in  tliu  bottom  and  bilges,  30  inches  of  sobd 
wood-  And  I  will  correct  any  niisoonceptiou  in  supposing  that  there  is  no  iucmwa 
of  viagllt.    I   do  nuko  an  increase  at  wnighL    But  you  will  see  ''  '  '' 
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b  onlj- 6,265  Ions,  vliereas  till)  weight  of  tliD"Ooeaii"  is  6,600  tons.  Well, 
'  nd  good  wrvico,  M  I  painted  out,  in  the  yojago  to  China.  Sho  hag 
g  wWtover,  ihe  is  merel;  a  cut  down  line-of-lH.ttls  ehip,  wilharmoar 
a  the  KJdcB ;  whereaa  in  this  case  I  plate  the  whole  ot  tlio  daok  and 
i*  wjili  1  j  inch  iron  pUles,  oonnecting  both  witli  a  atrong  angle-iron  bo  that 
T  tMitlko  that  deck  u  strong,  eomiMkratirely,  ns  an  iron-bound  cbb^.  Tlnia,  in 
■Jdtlfoti  lo  ibal  part  of  the  iitiip,  wluBh  1  mainly  looli  to  for  strength,  I  have  the 
addittoaal  tie  of  the  gpar-decli.  I  should  remark  that  the  hammoi^k-bertbing  is 
fanKd  of  box  ^dt'iB,  with  plates  running  down  at  interruls,  so  that  I  get  on  enor- 
BMB  alotngtli  in  the  spar«le«k, 

n*  CSAmitAn  :  Ib  this  an  iron  decli  here  ? 
Mr.  Hkswooi)  :  Yes ;  (ha  Monitor  deidc 
Ibe  Ckuuur  :  Vaef  that  lie  (lie  two  sides  together? 
^K  Jtr.  Hbhwood  :  That  tics  the  tvo  sides  together. 
^Hplr.  ItiVFOBf :  What  ia  the  present  weigbb  of  the  "  Dnncan  ?  " 
^Bir.  Hcrwoom   The  present  weight  of  the   "Duncan"   is  5,950  tans.    The 
^^■Uit  of  the   "Diincnn      converted   is  315   tons  more  than   the  weight  of  the 
■Bwnian  "  as  a  lino-of-battle  ship.      (See  foot  note  to  Table  C,  page  IBS.) 
^BWr.  $COTT  TccxBB  ;  What  weight  of  gun  do  you  propose? 
^BSIr.   HkhwOod  :  600-poundera    when    thoy  nro  mndo.     I   boyo  allowod   for   sU 

^■Vaplwn  Beaiobe,  BJ4'. ;  Do  you  thinli  the  sptir-deoli  will   stand  the  Bring  of 

^^nn.  Unnroop :  I  wns  going  to  make  b  remark  about  thut.  Some  eiperiments 
^^■M  been  made  on  Ihe  "Prince  Albert"  at  Pl^rmoutb,  The  "Prince  Albert"  ia 
^^pfava  turret  ship :  the  Admiralty  built  over  her  a  very  slight  spar-deck.  Thej 
^HkI  Iwr  guns,  with  a  bucket  of  water  on  the  top  of  tha  spar-deck.  The  oonoussion 
^^hab  shook  the  bucket  uf  water,  and  spilt  very  little.  The  deck  was  very  weak 
^^■Im.  They  bave  «ince  pnt  a  laiger  deck,  and  made  it  stronger ;  and  the  result  is 
^^Harltcily  satbraclory  to  the  Adimralt]'  that  I  beliere  they  hate  no  fear  at  all  about 
^HC  TiUi  ngord  to  firing  right  ahead  and  right  aatcm,  of  coiu'sd  that  is  obtained  in 
^Hp'Scnl  Sovereign,"  but  is  not  obtained  here.  A  ship  is  a  compromise  ;  and  this 
^^BHBteddlip  is  more  of  a  compromise  than  a  new  ship.  Ton  aacrifiee  the  rights 
^HmA  Am  ibaC  you  have  in  the  "  Boyal  Sovereign ; "  but  tlien  you  liave  the  con- 
^^binw)  of  this  poop  and  forecaatie  for  tlie  comfort  of  tlie  crew,  for  catting  the 
^Hbtail.  the  hawse-pipes,  and  various  other  things.  Ouo  thing  compensutes  for 
^HhQMP.  With  reference  to  Hr.  Lamport's  remarks  about  the  typicel  ship  of  the 
^^Bhk  t  Ihink  I  stated  that  there  would  be  dlStrcut  dosses  of  ships.  There  would 
^HM>  dosBS  croiier  and  the  harbour  defence  vessel.  But  all  this  would  have  to  be 
^Hkirtanined  b;  the  Naval  Offioera.  It  is  their  pkco  to  sny  what  is  tlie  engine  of 
^^H  IbtJ  nqoiie,  to  pcrtbrm  the  aenioe  which  the  country  demands  of  them  :  thou 
^^Rk  $U  a*  mechaniciona  to  see  what  sort  of  engine  we  con  construct  to  fulfil  such 
^^HriiGcma.  Then,  onto  coppering  iron  plates,  I  know  there  ia  a  good  deal  of  otijeo- 
^^b  le  that  i  but  1  am  not  aurc  whether  it  would  not  be  possible  to  shm^e 
^^■1  tra*  with  Einc.  Of  course,  in  connection  with  copper,  zinc  wuuld  Consume 
^^hh  BOK  lapidty ;  but  we  might  provide  for  that  by  bringing  ibe  zinc  down 
^Hiv  aad  putting  a  thicker  strake  in.  But  that  ia  quite  an  op<^n  question, 
^^BA  pcaetiDu  onlj  can  solve.     I  think  these  are  nil  the  objections  that  have  been 

^^Kg^^-SmaittB :  There  is  one  question  that  I  should  like  lo  a«I>,  viz.,  what 

^^^^HB|^X>BDcnD',"  if  sold  for  old  material,  fcteh  ? 

^^^^^^^■WOOD :    As  regards  the  solo  of  the    ship,   I    believe    the  jelling    price 

^^^^^HEBirBCtHe :  What  is  her  tonnage  ? 

^HElEwwoob :   She  is  about  3,700   tons ;   the   selling  price   would   be  about 
^^KnOi  including  engines  and  everything  on  board.    She  cost  about  £200,000. 
^ipiM  Ckaikxad  :  I  am  auro  the  meeting  will  Join  me  in  tlianking  Mr.  Heuwood 
^^feUt  Isvlllre  on  a  very  important  and  interesting  subject,     I  myself  heartily  wish 
^^pl  ha  Eujr  hare  an  opportunity  of  trying  one  of  thoao  ships,  for  if  ho  doc3  not 
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Buoceed  tLe  Brst  time,  tlio  nation  vill  bi^nnSt  Irr  tlm  trial.  As  to  the  typical  ship  of 
the  future,  there  ib  au  old  ttorj  about  »  Jack  of  all  trades.  Now  tvc  must 
hnre  TarioUH  tradoH;  tluiit  ia  to  eav.  we  must  liiirc  inahore  ahipHi  aud  we  muat 
hiLTe  ««a-gomg  ships.  I  do  not  think  the  rpquiraiaonts  of  one  will  answer  the 
reqairpmffnts  of  the  other.  But  I  think  wo  bIibU  at  lost  got  the  bctt  sort  of  ship  if 
wo  go  on  makinfE  these  trials;  and  us  we  have  bo  much  good  material  in  our  hor- 
bouTB,  I  will  not  saj  rotting,  though  I  wish  thcj  would  rot  rother  than  that  wo 
should  bum  them  in  our  fires.  It  hm  heen  a  brartrbrealiing  thing  to  Offiecn 
who  hare  sailod  in  these  ships,  and  who  know  them  to  be  as  fine  ships  as  were  erer 
built  bj  the  hand  of  miLn,  to  see  them  actiuilly  of  uo  use  at  preeeut,  and  to  kuoir 
that  thej  are  being  burned  in  our  fires  in  London.  I  cannot  help  thiokii^ 
that  something  might  be  made  of  those  ships ;  therefore  I  am  cratoful  t« 
Mr.  HenwoDil  for  giving  ua  liis  ideas  on  ths  subject  of  thoir  eoDvorsioQ.  I  for 
one  think  (hero  is  a  gri'iil  iloal  that  might  be  tried  for  the  benefit  of  the 
countrj. 


SMITE'S  LIFE-SAVING-BEDS  OR  MATTEASSES. 

Mr.  Henry  Smith  eshibitcd  onu  of  these  beils  or  tuattrasses,  aud 
explained  its  coijstruction  and  uHe  as  follows  : — 

Tlie  outer  covering'  is  of  a  strotiff  waterproof  mateiial,  the  stuffing' 
being  of  rye-straw.*  It  ia  C  feet  long,  by  2  feet  wide,  and  has  lifdi 
lines  firmly  attached  to  thu  sides.  These  beda  can,  of  course,  be  made, 
of  smaller  dimensions  to  suit  shifra'  berths,  sofas,  Jkc. 

Their  utility  in  case  of  shipwreck,  fire,  or  collision  at  sea  ia  obviouB,' 
tlie  floating  power  of  each  bed  being  more  tbau  adequate  to  bear  up' 
a  man,  and  will  allow  of  Iiis  changing  his  position,  and  eo  give  reli« 
in  the  case  of  being  in  the  water  for  any  length  of  time.  Any  numbeE,, 
of  them  can  be  fastened  together,  and  thus  form  a  raft  uf  great. 
buoyancy,  and  capable  of  sustaining  ai)  immense  weight. 

One  great  advantage  of  these  beds  is,  that  from  their  being' 
filled  with  rye-atraw,  they  will  not  sink,  if  pricked  or  torn,  the  air  con- 
tained in  the  straw  giviug  them  great  powers  of  Hoatatiou,  whereat 
an  accident  of  this  kind  iu  the  case  of  an  ordinary  air-inflated  bei* 
would  prt>ve  fatal.  Upon  being  thrown  overboard  the  wiud  acting  c 
the  bed  or  mattrass  will  take  it  ashore;  the  tidal  influence  cannol 
retard  its  progress,  this  has  been  proved  by  practical  eTperimonta  aX 
Black  Pool  on  the  West  Coast. 

Several  experiments  have  also  been  made  on  the  Serpentine,  ofl 
Chcbea  pier,  and  also  oS  London  Bridge,  to  prove  the  power  oi 
floatation  of  these  mattrasses.  In  one  case,  a  man  floated  on  oneg 
his  weigiit  depressing  the  mattrass  about  1  inch.  In  another,  ■ 
mattrass  supported  six  men  in  the  water,  who,  by  holding  on  to  ttu 
sides,  were  enabled  to  keep  their  lieads  and  shoulders  above  t' 
surface. 

My  hope  is  that  those  mattrasses  may  gradually  supersede  those 
present  use  in  cabins   aud  berths,    and  also  the  stuffed   horse-hi 
bottoms  of  sofas,  &c.,  on  board  ship.     In  the  event  of  a  wreck,  CTi 
mattrass  thrown  overboard  would  form  a  life-buoy,  aud  a  w 
fastened  together,  a  life-raft. 

•  Anj  ninterinl  containing  air  csu  bo  substituted  for  rjc-strsw.— H.  S. 
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THE  XORTII-WEST  FRONTIER  OF  INDIA. 

By    Geokce    C.uurEELL,    Esq.,    Bengal    Civil    Service. 

t  pretend  to  lay  before  you  any  new  diacoveriea  ■with  regai-d  to 
pgeDgra{ihy  of  the  countries  whioh  are  the  subject  of  this  paper, 
'"jljery  minute  details,  but  I  must  begin  by  a.  reference  to  what  I 
e  broad  practical  features  of  the  geography,  aud  that  I 
J  best  and  most  briefly  submit  In  a  pictorial  form ;  that  is  to 
bgoostnictedacolourcdmap*  showing  iua  somewhat  glaring 
iatnres  of  the  couutriea  to  the  north-west  of  India. 
e  generally  said  that  the  whole  of  that  portion  of  the  globe 
MJi  the  interior  of  India  and  the  frontier  of  Europe  is  cliarac- 
fextremes. 

region  in  which  great  plains  alternate  with  very  high 
ttfie  highest  in  the  globe.  On  the  north-west,  within  the 
WUb^  w3  have  ait  enormous  plain  ;  beyond  that,  we  have  the 
rmoontaiu  system,  of  which  only  a  small  portion  can  be 
r  to  form  part  of  India;  then  again  we  have  another  great 
hich  flow  the  Oxus  aud  Jaxartes,  otherwise  the  Amor  a:id  Syr, 
i  Tittiiii  which  lies  the  great  salt  lake,  called  the  Sea  of  Aral, 

*  It  Wng  inpofsible  to  re-produce  tbo  coliiured  ninpe  inferred  to  in  llie  paper,  tt 
~~'  ~  ipof  imrt  of  Ctntnil  Asia  is  prcHied  for  reference. — G.  C. 
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where  those  rivers  lose  themselves.  This  plain  reaches  to  the  Caspian 
and  tlio  Ural  Mountains.  The  country  we  know  as  Tui-kistan.  On 
the  oth(T  side  of  the  mountains  you  have  another  great  plain  forming 
what  was  Chinese  Tartary,  and  is  now  called  Eastern  Turkistan. 
More  ilircctly  to  the  west,  we  have  somewhat  less  gigantic  but  still 
veiy  great  mountain  chains  branching  out  from  the  main  system,  and 
again  the  smaller  plains  of  Seistan  and  Khorassan. 

The  position  of  the  enormous  mass  of  elevated  land  expressively 
called  by  the  Easterns  "  Bam-i-dunya,"  the  "  roof  of  the  world,"  is  suffi- 
cient ly  indicated  for  my  purposes  by  the  blackest  colours  in  my  map. 
Von  will  obsei-ve  that  the  most  compact,  and  best  defined  portion  of 
the  mass  may  be  said  to  lie  between  Kokan  on  one  side,  and 
Kashmere  on  the  other,  and  it  is  to  that  portion  that  the  term  "roof  of 
the  world"  has  been  applied.  Ka^hmcre  itself,  a  mere  valley  lying 
between  mountains  15,000  feet  high  on  one  side,  and  25,000  on  the 
other,  is  no  terminus  to  the  high  land,  which  is  in  fact  continued  with 
an  undiminished  elevation  far  to  the  east  towards  the  frontiers  of 
China.  I  have  only  omitted  to  mark  the  elevation  here  to  so  great 
a  breadth,  because  in  these  parts  w^e  know  little  of  it  beyond  our  own 
frontiers,  and  it  is  beyond  the  limits  of  my  present  subject. 

It  is  the  fashion  to  speak  of  these  elevated  portions  of  the  earth  as 
table  lands  ;  but  1  believe  that  to  be  a  mistake.  It  certainly  is  so  as 
respects  all  those  parts  which  we  know.  The  high  lands  of  the  earth 
almost  invariably  consist  of  a  succession  of  ridges,  and  that  is  very 
markedly  the  case  as  respects  the  highlands  of  Central  Asia  to  which 
1  more  particularly  refer.  We  have  but  mountain  beyond  mountain, 
and  rid<j;e  beyond  ridge.  Any  route  across  them  shows  a  series  of 
constant  and  sudden  variations  of  altitude.  In  respect  to  the  lowest 
point  of  the  i)asscs  one  minimum  seems  as  it  were  to  be  maintained, 
bel'jw  which  the  ridge  at  no  point  descends.  The  highest  peak  yet 
measured — it  has  been  supposed  the  highest  in  the  world — is  on  the 
frontier  of  Nepal,  about  21),000  feet ;  but  it  seems  to  be  yet  doubtful 
whether  it  may  not  yet  bo  displaced  by  some  portions  of  the  second 
or  interior  range  betwt»en  India  and  Turkistan,  called  the  "  Karakorum,** 
which  wo  are  now  exploring,  and  where  our  surveyors  have  already 
measured  as  high  as  28,278  feet.  It  may  be  said  that  in  the  whole 
length  of  the  range,  it  can  nowhere  be  crossed  without  ascending 
over  and  over  again  to  a  height  Httle  less  than  20,000  feet  The 
traveller  in  fact  passes  through  a  succession  of  gaps  in  the  higher 
ridges,  the  crest  of  the  gaps  or  piisses  themselves  being  ISyOOO, 
lt),UOU,  and  20,000  feet  high.  So  far  as  we  know,  about  19,000  feet 
may  l)e  taken  as  the  minimum  height  at  which  the  range  may  be 
crossed.  Jk'tween  the  ridges,  the  traveller  dips  several  thousand  feet 
lower,  sometimes  to  tracts  level  by  comparison,  or  it  may  be  that 
he  must  descend  to  the  deep  gorge  of  the  Indas,  the  bottom  of  which 
in  the  direct  line  between  Kashmere  and  Yarkund  is  only  some 
7,000  feet  above  the  sea. 

From  the  ''  roof  of  the  world"  the  "  Hindoo  Koosh"  range  stretches  to 
the  west.  Of  the  first  portion  we  have  no  measurements,  and  scarcely 
any  knowledge.     The  j)asses  have  never  been  traversed  by  any  one 
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bot  rare  native  travellers,  and  from  their  accounts,  we  may  assume 
that  their  height  and  character  does  not  differ  materially  from  those  of 
the  main  range.  In  the  parallel  of  Cabool,  we  first  come  to  more 
practicable  passes.  Hereabouts,  are  one  or  two  gaps,  the  heights  of 
which  are  as  nearly  as  we  have  been  able  to  ascertain  about  15,000  feet. 
And  a  little  farther  east  we  have  the  famous  pass  of  "  Bameaii,'*  which  is 
flomewhat  lower,  and  which  has  long  been  used  for  mercantile  and 
military  traffic 

like  all  other  routes  across  the  mountains,  this  "  Bamean"  pass  is 
retDy  not  one  pass,  but  a  succession  of  at  least  four  passes,  over  as 
many  successive  ridges  of  nearly  equal  elevation.  The  highest  pass 
m  the  route  is  entered  as  12,480  feet  in  Walker's  latest  map,  where 
another  pass  in  the  same  route  is  put  at  12,190  feet,  and  a  third  at 
11,320  feet.  For  our  purposes  we  may  take  the  maximum  heights  of 
the  road  to  be  about  12,000  feet. 

To  the  west  of  Bamean  the  mountains  rise  again.  It  is  not  very 
dear  whether  the  reason  is  physical  or  political,  or  both  combined, 
bot  at  any  rate,  these  mountains  have  not  within  liistoricnl  times  been 
open  to  any  ordinary  traffic,  and  it  may  be  suid,  that  west  of  the 
''Bamean  route**  there  are  no  available  passes  from  Turkistan,  till  you 
oome  to  those  leading  to  Herat. 

Here  the  mountain  chain,  without  disappearing,  is  much  dimuiished 
m  height.  About  Meshed,  it  seems  to  rise  somewhat  again,  but  for 
some  distance  on  the  east  of  IMeshed,  towards  Ilerat,  and  again  to 
tile  west  of  Af  eshed,  towards  the  Caspian,  the  country  is  ccrtiiinly  less 
dBcult,  till  we  reach  the  higher  ranges  of  Persia  again.  There  is  no 
eemtion  of  the  hilly  country,  but  on  either  side  of  Meshed  there  are 
tncta  through  which  the   mounted  Turkmans  can  and  do  ride  in 

fodering  forays  into  Persia ;  by  which  Herat  may  be  approached ;  and 
which  occasional  caravans  travel. 

Both  east  and  west  of  Cabool,  the  Jliiidoo  Koosh  joins  or  approaches 
the  high  ranges  forming  the  proper  Affghau  country.  The  mountains 
to  the  south  of  the  gorge  leading  up  to  (^abool  arc  15,000  feet  high, 
the  oater  range  known  as  the  "  Solimanee'*  ranges  from  10,000  to 
1S|(KK>  feet ;  the  routes  farther  to  the  west  are  throughout  not  leas 
than  from  7,000  to  8,000  feet;  and  the  unknown  country  iK^wocn,  is  no 
taihtvery  high  and  difficult.  Still  farther  south  in  Belochistan,  the 
hiDa  are  not  quite  so  high,  but  are  barren  and  inaccessiMe  in  tlui  last 
dttree.  They  are  traversed  by  two  or  throe  passes,  of  which  the 
**fio!aai"  is  the  easiest  and  most  famrms.  It  rises  to  a  height  of  0,000 
feet,  in  a  course  of  about  CO  miles  tlirough  a  sncressioii  of  defiles 
hotween  Dadur  and  Quetta.  Between  (^uetta  and  Oandaliar  is  a  i)ass, 
7^  feet  high,  called  the  "  Kojuck." 

Not  leas  important  than  the  elevation,  is  another  view  of  the  pliysical 
RMgraphy,  the  supply  of  water ;  and  I  have  depicted  in  green  the 
tiKls  watered  and  habitable.  From  about  tlie  parallel  of  Lahore 
*"BBtwards  and  northwards,  it  may  Im*  said  that  all  the  way  till  we 
COBie  to  European  limits,  the  rainfall  is  so  scanty,  that  ncuthor  crops 
nor  grass  can  be  raised  in  any  ({uantity,  nor  can  human  life  be  sup- 
ported, except  by  artificial  irrigation. 
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luterior  Tndin  is  well  watered  by  tiie  south-west  monsoon,  txti  1 
psirtial  want  of  cultivation,  there  shown,  is  due  to  hilla  i  till  faill 
north,  the  supply  failing',  there  is  a  scuntiiicsB  nf  water.     The  in 
HOOD  of  Eastern  India,  defected  by  the  Uimaluyae,  comos  from  . 
Bonth-east  to  the  north-weBt.  a  rain-bearing  uiin-cnt  whidi  emdoaU 
diminishes  in  Tolumo,  and  hugs  the  face  of  the  Himalayatt.     To  thi» . 
due  some  fertile  comitry  immediately  north  of  Lahore,  but  witi  U4 
exeeption,  the  nearly  rainless  chanurter  which  I  have  stawd,  ap|ilfa| 
not  only  to  the  Indian  Desert,  but  nisn  the  greater  part  of  the  I'unja 
and  Sdnde,  throughout  which,  cultivation  \a  coalmed  to  tbo  s 
within  reach  of  the  great  rivers. 

In  the  other  great  plain  of  Central  Asia,  even  these  stri|)8  iiro  v 
iag.  It  is  no  doubt  due  partly  to  physical,  and  partly  lit  politici 
causpfl,  that  there  seems  to  be  very  Jittlo  cultivation  on  tbo  baaka  ( 
the  Amor  and  t>yr,  wlieii  tlioy  leave  the  hilla  and  roll  through  tfe 
desert  bordered  by  little  but  occasional  brushwood  nnd  jungle.  Tbci 
are  petty  exceptions  here  and  there  ;  but  that  seems  to  he  the  gtOWf' 
chanicter  of  their  course,  except  at  one  point  about  Kliiva.  Thttrotl 
Amor  seems  to  have  at  one  time  altered  its  course,  uud  thorn  tl 
facilities  for  irrigation  ju  the  Quasi-Delta  between  the  old  and  m 
courses,  which  have  given  rise  to  the  large  Khivan  oasis,  watefii 
from  the  Oxus  itself. 

With  this  exception,   it  may  be  naid  that  cnltivation    is  evon 
where  confined   to  the  valleys    in.   or  iniiuediatt-ly  imder   thu   tm 
country  wliere  there  are  special  facilities  for  artificial  inigation. 
is  a  curious  feature  of  the  extreme  aridity  of  the  country,  that  wU 
the  greater  rivers  never  react  the  sea.  the  suiullor  streams  nevor  rw( 
the  larger  ones,  but  01*6  cut  off  and  absorbed.     If  you  ii^xamine  the  raiL 
yon  will  find  this  everywhere,  a  constant  succession  of  streams  pointia 
towards,  and  apparently  designed  by  nature  as  feeders  of  tte  m* 
rivers,  but  which  never  get  so  far.    It  is  upon  these  emitUer  iftraaii 
that  the  chief  cultivation  is  found.     The  cultivated  portion  of  til 
Kbanat  of  Bokhara  itself  is  not  on  the  Oxus,  but  on  one  of  tllOl 
branches  lopped  off  and  separated  from  ihe  parent  stem,  and  Is  snni " 
meiited  by  another  emaller  tract  on  a  .tmaller  stream  of  the  same  Id 
The  Khokan  territory  is  on  the  upper  Syr,  but  it  will  be  soon  t 
it  has  gi-eat  facilities  for  irrigatiou  from  the  bill  country  on  cat 
side. 

Khiva,  Khokan,  and  Bokhara  ar©  the  three  well  known  oa&m  t 
the  Ureat  Desert  of  Turkistan;  all  the  rest  may  bo  mid  to  beab«>lMteIf 
desert.     In  Eastern  Turkistan  again,  which  is  of|uaIly  desert,  we  ba« 
several  oases  fonucil  by  irrigation  at  the  |)oints  where  the  atrentns  tse 
from  the  mountains,  Khotcn,  Yarkuud,  Kashgar,  and  Aksoo. 

As  respects  the  hilly  country  between  the  Deseila  of   India  b_ 
Oenlral  Asia,  1  have  tried  to  depict  in  green  all  the  rractit  wl^ 
yield  considerable  supplies  of  food.     In  the  Indian  territory  we  I 
the  great  valley  irf  Uashmere,  and  I  have   marked  tho  narrow  va 
of  the    Indus,    and  that  of  its  branch  the  Uhilgit   river.     We  I. 
ft  good  deal  of  cultivation  in  the  undublinjt;  sub-montane  coantf 
within  Ihe  suit  range,  the  Rawul-PinUce  district;   and  wo  have  t' 
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fine  valley  of  Pesliawiir  surrounded  by  the  AiTp:lian  Mountains.  Alonp;* 
the  foot  of  the  range  we  have  soine  valleys  similarly  situated,  Kohat 
and  Bnnnoo  belonging  to  ourselves,  and  other  small  valleys  in  the 
hills  belonging  to  the  Affghans,  and  comuiunieating  with  the  plain 
at  points  where  streams  run  from  the  hills.  Further  south  there  is  a 
kind  of  bay  in  the  mountain  wall,  and  I  believe  a  p^Kxl  deal  of  cultivii^ 
tion  in  Cutch  Gandava  belongin.q:  to  the  Helodi  Klian  of  Khelat. 

On  the  other  side  where  the  high  ranges  almost  suildnnly  dip  into 
the  Turkistan  plain,  said  even  here  to  be  no  more  than  TjOO  i'liet  above 
the  sea,  you  have  agaiii  a  su<!ression  of  vaUeys  between  the  Sjuirs, 
Koondooz,  Khulm,  and  Balk ;  Andko,  SiriiMu>l,  and  Maimana,  and  the 
Yalley  of  the  Murghab,  a  considerable  river  eventually  lost  in  the  sand. 
On  the  Persian  side  you  havi^  s<jme  consi<leral>lc  valleys  nbout 
Meshed,  and  where  the  great  range;  slo])e8  to  the  plain  of  Khorassan. 

Within  the  hill  country,  you  have,  west  of  Peshawm*,  the  Jalalabad 
Tilley  lying  low  on  the  Cabul  river;  farther  west  th(^  lar^rerand  hi^iiier 
nlley  of  Cabul,  and  the  fine  well-watered  tract  at  the  foot  of  the 
Ugher  ranges  of  the  Hindoo  Koosh.  Noilh  of  IVshawur,  on  the 
itreams  running  from  the  snowy  range  to  the  Cabul  river,  you  have 
two  or  throe  line  valfeys,  of  which  Swat  and  Kiuier  (calleil  in  its 
higher  part^  Kashkar  or  Chitral),  are  the  ])rincipal.  Failher  south 
yoabavo  a  little  cultivation  alnnit  Quetta,  anil  the  Pisheen  valley,  and 
tfiac  tract  about  Oandahar  and  the  Ilelmund,  the  river  nuniing  from 
the  northern  mountains  southwards  to  the  Drsert  of  Scistan.  Finall}'-, 
jonhave  the  valley  of  the  Ilareroud,  in  which  is  Ilcnit. 

It  is  impossible  to  depict  tlui  narrow  gh»ns  whi<^h  an*  scattered 
in  nooks  and  corners  throughout  Affghanistan.  'i'liev  are  no  doubt 
Dimerous,  and  are  often  very  pleasant  smiling  plae« -•. ;  but  their  cul- 
tumblc  area  is  extremely  limited,  and  wiih  resp(»«t  to  th«*  whole 
ooontry,  this  important  faet  may  be  bniadly  slMted,  tluit  it  il<i<s  not  pro- 
dooea  sufficiency  of  food  for  its  own  inhabitants,  much  less  to  rxpf)rt. 
or  supply  food  to  strangers.  Fine  a  ractj  as  the  Aff^lnins  are,  nature 
haviug  so  much  restricted  their  culturablo  land,  tlu\v  ar(*  as  a  rule 
very  poor,  and  a  large  proi>ortion  of  them  are  ()blige«l  to  ckr  out  tlujir 
anbsisteiu'e  by  foi^eign  service  or  trade.  Grain  so.  lus  to  lu?  gen«ritlly 
exorbitautl3'dcaratOabul,as  compared  with  theneigh))onringeountri«?s; 
niid  the  city. would  often  K?  starved,  if  <U»j)rive<l  nf  supplies  from 
Pcshawur  and  India.  There  is  no  Kuch  meat  supply  in  the  country, 
as  to  make  up  for  the  deficiency  of  grain.  North- Kastern  Affghanistan 
is  certainly  nut  a  grazing  country.  The  tribes  thereabonts  are  singii- 
Isriy  destitute  of  llix;ks  and  herds.  Western  AiYjrhanista!i  is  nK)re 
pftAtoral,  but  so  far  as  I  know,  there  is  no  large  ex|K)rtal)Ie  surplus 

duce.  India  draws  neither  sh(»ep  nor  ratth?  in  any  largi?  «juantities 
_i  Affghanistan.  The  horses  called  Cabul  horses,  which  an*  imported 
in  some  numbers,  come,  1  understand,  from  the  ncirth- western  valleys 
(which  arc  not  really  Affghan),  where  grass  seems  to  grow  in  grrat 
nbondance  at  certain  seiusons,  and  when*  horses  are  said  to  thrive 
better  than  men.  Fniit  is  almost  tlij  only  ecllblo  exported  from 
Affghanistan.  In  a  great  part  of  the  country,  dried  nmlbcrries  are 
the  main  auppoit  of  the  ]>opulation. 
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I  ropoat  then  that  the  country  between  the  Indus  and  tlic  Oxus  is 
one  in  which  food  is  deficient. 

I  now  come  to  the  people  of  the  conntries  which  I  have  descril}ed. 
1  liavo  not  jittein])t<}d  to  go  into  the  difficult  physical  question  of  the 
gnuhial  desiccation  of  tliis  portion  of  the  glol)e,  the  occurrence  of 
which  in  sonic  shape,  I  bcHeve  to  be  a  matter  of  little  doubt ;  but  to 
enal)lo  us  in  any  degi-ee  to  realize  the  present  situation,  aa  compared 
Willi  tliat  in  former  history,  I  must  very  briefly  notice  the  changes  of 
pojHilation. 

My  belief  is,  that  the  world  may  he  divided  into  two  classes,  r»eople 
wliu  are,  and  people  w^ho  are  not,  patit^nt  of  foreign  dominion.  Some- 
times pen])le,  who  by  no  means  want  military  qualities,  for  example, 
the  l*uiijab  j)eoplc,  nevertheless  submit  quietly  to  an  equitable  foreign 
rule.  T<»  nlhers,  mere  independence  is  a  ])assion.  More  €?8jx?cially  in 
mountainous  countries,  it  appears  that  the  people  are  either  extremely 
quiet  and  amenable,  or  very  nuich  the  reverse.  This  we  see  in  a  verj- 
marked  degiee  in  Northern  India.  Take  first  the  Himalayas,  the  hill- 
country  betwx»en  the  snow  and  the  pluhis.  It  is  the  most  precipitous 
and  defensible  in  the  world,  and  some  of  the  hill  men  arc  among  the 
best  soldiers  in  India.  Yet  nowhere  have  we  so  quiet  and  easy  a 
hold  of  the  country,  nowhere  are  fewer  ti-oops  required;  nowhere  can 
an  unarmed  and  uu] >rot.(^ctod  European  enjoy  sucli  safe  and  pleasant 
ease,  as  in  the  secluded  hill-glens.  Go  but  a  little  farther  west  to  the 
Aiiyhan  country ;  it  is  really  not  so  diflficult  as  the  Himalayas,  and 
c(Mitains  some  more  open  valle3's ;  but  we  know  by  experience  that  it 
requires  all  our  military  power  to  enter  a  single  glen  within  a  short 
distan<-e  of  the  plahi  coimtry. 

1  helieve  the  ancient  Hindoos  to  have  Ix^en  probably  a  softer  race 
thaFi  th(^  more  recent  immigrants;  they  wei*e,  i)erhaps,  more  nearly 
allied  to  the  modem  KashmercH3S.  The  ancient  Persians,  or  to  use  a 
widtT  term,  the  Iranians,  weiv  a  cognate  race,  and  the  Oreek  accounts 
of  them  sufficiently  show  that  they  were  not  very  hardy.  Both  these 
races  have  always  easily  submitted  to  foreign  con(]uerors.  My  point 
is,  that  in  ancient  times  these  softer  races  held  the  comitry  between 
India  or  (-hina  an<l  Euro])e,  now  occupied  by  more  pugnacious  tribes; 
and  that  in  this,  is  to  a  great  extent,  the  solution  of  the  easier  passage 
of  those  rep^ons  in  fonner  times. 

It  is  certain  that  some  hundred  years  ago,  Hindoo  races  occupied  the 
valleys  of  the  (-abul  river,  and  the  southern  slopes  of  the  Ilindoo 
Koosli.  The  Aft'ghans  have  acquired  most  of  that  coimtrj'  within 
historical  times.  There  scH»ms  to  be  some  reason  to  suppose  that  the 
f(Mlile  tracts  north  of  the  "  Karakorum  range"  were  first  colonized  by 
Ifind(Mis,;nid  the  name  "'Kashgar^may  ]x>  atrace  of  the  connection  with 
th<»  ''  Kashas"  of  Kashmere.  A  mass  of  cvid(^nce  shows  that  the  pure 
Persians  w(?re  the  ancient  occupants  not  only  of  Khorassan  and  the 
north  shapes  of  the  Ilindoo  Koosh,  but  also  of  the  whole  of  what  wc 
now  call  Turkistan,  where  they  are  still  represented  by  the  Persiau- 
speaking  Tadjiks  and  Sarts.  a  handsrmie,  but  soft  and  subject  people. 
There  ancient  travellers  and  conquerors  encountered  people  not  diffi- 
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colt  to  deal  with.     I  take  the  old  distribution  of  races  to  have  been 
somewhat  as  represented  in  this  small  race-map. 

In  modem  times  not  only  the  people  of  Persia,  and  tlie  Northern 
Hindoos  have  been  hardened  by  an  alloy  of  Turkish  and  Scythian 
bkxxl,  and  the  tribes  of    the    upper  Caucasus    have   been    inured 
to  war  by  long  centuries  of  self-defence,  but  almost  the  whole  of  the 
coDDtiy  on  either  side  has  been  occupied  by  two  of  the  most  inde- 
pendent races  in  the  world,  the  most  untameable,  and  least  tolerant  of 
lOR^  dominion,  the  Afifghans  and  the  Turkomans.    The  Affghans 
hive  multiplied  and  advanced  over  the  whole  of  the  country  south  of 
the  Hindoo  Eoosh,  as  well  as  into  the  valleys  to  the  east ;  the  Turko- 
mans have  possessed  themselves  of  the  whole  of  the  country  on  the 
otherside,  leaving  the  Persian  races,  the  Tadjiks  and  Sarts  in  a  minority 
m  point  of  numbers,  and  in  political  position,  absolutely  subject.    The 
cooDtiy  may  now  then  be  ethnologically  described  somewhat,  as  shown 
in  this  other  map. 

The  Torkish  races  are  now  dominant  in  the  country  to  the  east  also. 
In  the  farthest  points  of  his  conquests  or  influence  beyond  the  Indus, 
die  Maharajah  of  Kashmcre  has  come  among  ]X)opIo  who  speak  pure 
Torkish,  as  I  myself  ascertained  by  taking  down  their  words.  They 
kave  possession  of  the  hill  country',  in  which  the  Amor  has  its  northern 
MBToes,  and  of  the  petty  mountain  states  north  of  Balk  and  Kundooz. 

Higher  np  on  the  northern  slopes  of  the  Hindoo  Koosh,  Persian- 
ipnong  tribes  still  prevail.  On  one  side  of  the  range  seem  to  be 
tribes  of  Indian  affinities,  the  Kaushkar  people  and  Kaffirs,  on  the 
odier  hill  Tadjiks  of  Budakshan.  North  of  Cabul  you  have  the  same 
noe  in  the  hilly  country.  We  must  not  omit  notice  of  the  very  peculiar 
people  who  occupy  the  higher  country  west  of  Cabul,  the  Hazaraha 
ad  Eimaks,  who,  though  they  speak  Persian,  have  in  their  features 
■OBt  palpable  marks  of  a  largo  shure  of  Turanian  blood,  which  they 
themselves  attribute  to  the  settlement  of  a  JMongol  colony  by  Chengis 
Dun.  They  have  none  of  the  brutal  and  savage  character  of  th(»  Turko- 
mans; on  the  contrary,  they  are  a  ])leasant,  industrious,  hardworking 
noe,  whom  one  would  suppose  to  be  more  allied  to  Thibetan  races. 
Miny  of  them  have  lately  come  down  to  take  service  on  our  public 
works,  where  they  are  distinguished  as  iirst-rate  navvies.  Yet  they 
srebold  and  well  skilled  in  arms,  for  they  have  maintained  their  inde- 
pendence intact  against  Affghans,  Turkomans,  and  all  comers. 

The  hardy  character  of  the  BelfK^hos  to  the  south  is  well  known. 
It  is  a  curious  circumstance  that  while  in  all  southern  and  western 
India,  Arab  mercenaries  have  been  entertained  by  the  native  jK)wers, 
and  even  in  the  Belooh  territory  of  Scinde,  yot  we  Icam  from  Palgrave  and 
other  recent  travellers,  that  in  the  Arab  territories  in  Arabia  and 
Africa,  the  chiefs  habitually  entertain  Beloch  nioncnarie-ii  to  keep  down 
their  ooontrymon. 

West  of  Meshed  some  Kurd  colonies  have  been  settled  as  a  barrier 
against  the  Turkomans,  and  the  dominant  tribes  of  modern  Persia  are 
a  mixed  race  much  more  warlike  than  the  old  Tadjiks  and  Sarts  of 
the  ooontries  to  the  East. 

In  modem  days  then  the  whole  of  the  couTitries  between  India  and 
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northern  Earojie  are  occnpicd  by  races  lianly  aDil  itidsponiloDt  in  < 
extreme. 

It  is  very  greatly  to  be  regretted  tliat  eiin'e  wo  h»vn  liad  iK»  Uitinial 
a  knowlcdf^'  of  Affghanistau,  aud  there  is  so  miuih  scuttt-rcd  Utvnta 
CQaceniiu^  it.  the  iuformation  has  never  bcon  brought  into  nuefocua: 
any  general  doB(ii|ition  of  tlie  LX)autry  mid  ifeojile  later  tlmii  tliat  ma 
admirable  work.  *'  EliihiDStone's  Cabid,"  the  reaidt  of  a  viait  to  I'e«hatn 
ui  the  early  yonrs  of  the  century,  Elptunstom^  ind««ml.  ii<itivitiifit»ndin 
his  limited  opporttmities.  hae  in  muny  respects  occupied  llio  groimd  i 
fully  aiideuwelLasliardly  to  leave  room  for  another.  But  llio  pulilici 
drcumstanoes  have  entirety  changed  sincu  his  time,  and  we  <Hut  hard||| 
BiqipoBe  that  after  years  of  British  occnpatien  there  is  uot  room  for  i 
MBt  ail  oiilarge'l  and  modernized  work  founded  on  the  basis  vhk 
BIphiiiEtone  lias  given  ub.  1  wiild  wish  that  vre  had  ench  a  rna 
before  the  personal  knowledge  of  the  Officers  of  tlie  Affghnn  <«mpwgl 

In  Eliiliinatoiie's  time  there  really  was  sometliiug  of  the  luUui'e  of 
Kingdom  of  Cabul.  Tiiere  was  a  ruler  who  clauned  the  I'Jiuracter  4 
King  of  D.  considerable  country,  and  was  possessed  not  only  i 
Poshawur  and  the  other  valleys  on  the  Indian  frontier,  bat  ^eo  1 
Knsbmere  a)H\  the  neif^hbouring  hills. 

Now-a-ditye  we  speak  uE  the  eonntry  and  kiiigdom  I'f  AfTghanntta 
It  seems  Ui  be  popularly  supposed  fiiat  there  is  something  rtf  i 
character  of  a  King  of  that  eoimtry,  and  that  we  may  hope  to  prooM 
the  establi aliment  of  a  strong  and  settled  govonnnent  of  Aff^haaistd 
How  far  there  is  a  good  deal  of  misappreheiiRiou  iu  tlii.t  idea,  1  i 
tiy  briefly  to  explain. 

"  Aff ghanistan  "  is  a  mere  English  geograiihical  term,  hardly,  if  i 
all,  known  to  the  natives.  Elhuologiealiy  tlitro  is  certainty  a  huf 
tract  of  conntry  inhabited  by  a  very  marked  race,  propflrlj  called  a 
Affghans,  but  Pathans.  Politically  speaking,  the  dominion  of  Cat 
by  no  means  includes  the  whole  Pathan  country. 

At  the  very  highest,  the  position  of  a  Pathan  King  cuuld  nnlyl 
compared  lo  that  of  a  King  of  Scotland  in  old  times,  aud  the  stntr  -' 
afTaiis  might  be  dosrrilx^d  as  an  exaggeration  of  Scotch  affaire.  ' 
King  was  but  the  i.hief  of  our  of  many  rival  houses — a  kind  of  d 
among  chiefs — obtaining  a  very  precarious  aud  limited  allegUnce  R  _ 
tlie  otiier  lowland  chiefn,  and  a  seareely  nominal  allegiiuice  from  til 
highland  claus.  The  piincipul  difference  as  compared  to  ScoUm 
would  be,  that  the  highlands  of  Affghanistan  aro  in  larger  proporth 
and  more  Lnacceseible  -,  the  lowlands  mora  scattered  and  diiticiitt  i 
rule ;  the  people  altogether  more  iusuhordinatc :  and  jnst  as  a  ScoU 
Kin^  never  had  much  real  power  and  autliority  till  he  acquired  a  gnt 
foreign  dominion  in  England,  and  was  thence  able  to  bring  mom 
and  influence  to  bear  in  .Scotkmd.  so  a  Pathan  King  has  never  iKcupifi' 
strong  position,  except  when  he  has  had  great  foreign  domiulon*,  ■ 
could  treat  his  own  conntry  ns  a  mere  nursery  of  followers  and  soWa 
to  be  petted  and  bribed  into  a  sort  of  idlegiarice.  111  these  days  the  ml 
has  been  stnpped  of  his  foreign  posseesiona,  and  even  of  some  of  tl 
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Paihan  lowland  oountay.  He  does  not  pretend  to  the  title  of  kin^ ;  and 
curtailed  as  he  is  in  power  and  in  means  to  very  narrow  limits,  it  will 
not  be  difficult  to  understand  the  extreme  difficulty  of  establishing 
anything  like  a  strong  government,  except  very  partially  during  the 
dominanoe  of  some  man  of  extraordinary  personal  vigour. 

In  truth,  the  Fathans  are  of  all  the  people  in  tliis  world  the  most 
duocratic,  the  least  subject  to  authority,  the  most  independent. 
Phyaically  they  are  one  of  the  finest  races  created  by  God;  and 
vMi  them  the  spirit  of  freedom  and  independence  amounts  to  a  ruling 
passion.  They  are  not  only  intolerant  of  foreign  dominion,  but  yield 
icaroely  any  obedience  to  their  own  chiefs.  They  have  none  of  the 
Oetlic  reverence^  if  such  there  really  be,  but  i-atlier  the  Saxon  indi- 
vifaality.  Elphinstone  well  describes  their  popular  system  of  repi*e- 
miation,  the  Jeergas  of  Clans,  and  the  Sub-Jeergas  of  Sub-Clans, 
thor  allegiance  to  the  community  and  not  to  the  chief.  To  him  I 
BHt  refer  yon  for  particulars.  It  is  to  be  feared,  however,  that  even 
tke  popnlar  assemblies  exercise  a  very  imperfect  power.  To  a  great 
degree,  every  man  is  a  law  to  himself,  and  blood  feuds,  attended  with 
peat  I0B8  of  life,  are  chronic  among  tlie  people.  Elphinstone  explains 
th«r  habits  and  manners,  and  the  difference  between  the  western  and 
tka  eaatem  tribes ;  the  former  being  more  pastoral  and  perhaps  also 
nanwhat  more  amenable  to  rule ;  most  of  the  latter  purely  agricul- 
tml,  perhapa  we  might  rather  say  horticultural,  and  democratic  in  the 


It  mnat  be  quite  understood  that  these  peoplo  ai-e  of  that  class 
tf  the  human  race  which  has  an  intense  attachment  to  the  land 
ad  to  fixed  property  in  the  soil,  as  distinguished  from  the  wauder- 
mg  tribal  habits  and  claims  of  Turkomans,  or  nomadic  Arabs.  The 
iEeranoe  in  this  respect  between  Pathans  and  Turkomans  is  as  great  as 
between  Kabyle  and  Arab  in  Algeria.  The  two  races  have  no  sym- 
fithka,  and  nothmg  m  common. 

There  is  yet  another  distinction  among  the  tribes  uf  Eastern 
^*ghanM^^"i  which  it  is  important  to  note.  The  pure  PatliauH 
rnxSh  of  Peahawur,  with  the  Afreedees  and  otlier  tribes  oi  the 
Kkyber,  are  a  people  without  reverence,  not  only  in  politics  but  nlso 
k  leiigion — a  hard,  energetic,  practical  people,  without  iui.'i<^inution, 
and  without  much  moral  sense.  Although  nominally  Mahomniedans,  I 
baKeve  that  they  will  cut  the  throat  of  a  tnie  believer  almost  as  cheap 
aaAatof  any  infidel.  All  their  enthusiasm  is  political,  not  roligious. 
Bit  north  of  Peahawur  a  mixture  of  race  has  told  largely  on  chanictor. 
TUa  18  the  country  wliich  the  Pathans  have  acquired  and  colon i/od 
vittiin  historical  times.  In  Swat  and  the  neighbouring  valleys  th<;y 
fond  an  Indian  people,  whom  I  suppose  to  have  been  allied  to  the 
yaaJnuirrra  To  this  day  the  Pathans  are  there  a  superior  race,  and 
Aare  are  still  inferior  jjeople  who  are  not  called  Pathans.  The  Pathium 
lare  been  largely  influenced  by  the  blo(Kl  and  intellect  of  the  subject 
people.  The  Euzofsies,  and  other  tribes  to  the  north,  have  thus 
acquired  mnch  of  the  imagination  and  some  of  the  ruverenee  of  those 
asqy  Aryan  races.  Tliey  have  priests,  even  pay  a  sort  of  tithes  to 
priestly  chiefs,  of  whom  the  Akhoond  of  Swat  is  the  most  famous. 
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Thoy  ore  somewhat  more  polishod  than  tlieir  roiigber  brethren,  and 
really  zealous  Mahommedans,  BometimeaevenfanaticB,  Anaristoc 
witii  serfs  to  do  the  inferior  work,  they  are  ouito  eqiDtl  to  the 
Patlians  as  soldiers.    I  believe  that  it  is  from  tnese  clans  that  the 
numerous  Patban  colunista  in  India  have  been  supplied.     It  is  ui 
tbem  that  the  zealous  Indian  Wahubees,  who  have  not  cared  to  Ui 
under  oar  rale,  have  found  a  scanty  and  not  very  hospitable  refnj 
(the  other  tribes  would  have  stripjied  tliem  of  everj-  farthing^,  and 
WHS  against  them  only,  that  our  last  coDsiderable  campaign  vi 
directed. 

In  the  days  of  Mahmood  of  Ghuisnee,  and  the  earlr  Mafaommtdai 
conquerors,  the  Pathans  had  scarcely  got  so  far  to  tne  nortli-«aat  a 
Cabul,  The  founders  ofthe  early  Indian  dynasties  first  estabbshedtl: 
flolvea  in  tihuznee  and  Cabul,  and  drawbg  the  Pathans  alou^  wit 
themselves,  became,  in  fact,  identified  with  them ;  so  that  the  t»i 
Mahommedan  Empare  of  Delhi  was  really  a  Pathan  rule,  and  tve 
tually  became  so  avowedly. 

Again,  the  Mogul  power  was  first  oatabllsbed  in  Oabul.  I  do  n 
know  whethertheword  Mollis  really  "Mongol."  By  the  people  thei 
selves  it  is  applied,  not  to  Mongols,  but  to  tite  Pei'sian  Rpcakers,  vri 
form  a  large  section  of  the  iTihahitonts  of  Cabul,  as  disiiuguishod  tm 
Pushtoo  speakers.  There  certainly  was  no  considerable  Mongol  inaB^^ 
gratioii  into  India.  The  nnmber  of  people  catling  themsotves  U<tt^ 
is  few,  and  there  is  not  the  slightest  trace  of  Mongol  feature.  In  laa 
the  Mogul  dynasty  too  became,  to  a  great  degree,  intimately  connec 
with  Affghanistan,  and  the  Emperors  maintained  a  suzerainty  on 
that  country  by  means  of  the  wealth  of  India. 

To  the  west,  the  Patbans  have  had  various  relatinns  vritli  rcraia,« 
in  the  eighteenth  century,  during  the  decline  of  the  Mogul  power,  thd 
relations  became  very  intimate.  Early  in  the  century,  the  wcst«| 
Pathans  overrun  Persia,  and  ruled  there.  Then  Nadir  Shah  turned  ti 
tables  and  conquered  them.  On  bis  death,  Ahmed  8liah  Doomu 
founded  the  Affghan  dyoasty,  which  in  some  sense  subsisted  to  O 
day.  This  dyuasty  acquired  from  the  declining  Mogul  Guiporoi 
Kashmere  and  the  greater  part  of  the  Punjab,  and  for  a  time  ))rot«otl 
the  Moguls  against  the  Mahrattas.  When  this  Dooranee  dynu 
became  distracted  and  weak,  Bunjcet  Sing  and  the  Sikhs  we 
rising  to  power.  They  expelled  the  Pathans  not  only  from  the  rmijl 
but  eventually  from  Kashmere  also,  and  even  from  the  Pathsn  sni 
montane  valleys,  Peshawur,  and  the  rest  of  the  Trans  Indus  comtti 
Meantime  the  descendants  of  Ahmed  Shah  had  fallen  in  their  aw 
country,  and  remained  exiles,  except  for  the  short  time  when  a 
«xpedition  galvanized  into  artificial  life,  the  fallen  dyuasty.  Da 
Mahiimmed,  Chief  of  the  Barukzie  clan,  rose  to  a  I'ertain  power,  ai 
wielded  it  by  personid  eiiergj',  but  claimed  no  higher  litlo  tliati  that  i 
''Ameer,"  or  Chief.  We  8uc<»eded  to  the  position  on  the  fronti 
conquered  by  the  Sikhs.  Finally.  Dost  Mahommed  dying,  a  dispdU 
succassion  followed,  as  a  matter  of  course.  Ilcnce  the  prewDt  sltui 
tion. 
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I  bave  alluded  to  the  distinction  between  eastern   and  western 

Patbans.    At    tbc  very  utmost   the  present  dynasty  can  only  bo 

described  as  chiefs  of  the  Western  Pathans.    Over  the  eastern  tribes 

they  have  no  more  authority  than  has  the  Lord  Mayor  of  London.  Even 

over  the  west  they  have  a  very  imperfect  hold.    The  proper  Pathan 

ooontry  extends  to  the  neighbourhood  of  Herat;  and  not  only  as  a 

question  of  political  arrangement,  but  also  as  one  of  nationality, 

Uent  and  the  country  about  it,  belong  more  properly  to  AfPghanistan 

than  to  Persia.    Yet  it  is  so  distant  from  Gabul,  and  so  separated 

by  the  independent  Hazareh  country,  that  the  ruler  of  Gabul  has 

generally  not  been  able  to  hold  Herat  also;  and  tho  latter  place  was 

throagfaont  Dost   Mahommed's  rule  held  independently  by  another 

Chief,  a  member  of  the  deposed  royal  family.    Even  Candahar  was  not 

under  Dost  Mahonuned's  rule  till  the  latter  years  of  his  life. 

Thus,  then,  Peshawur  and  the  Derajat  1)eing  cut  off  on  one  side,  and 
Hent  being  a  very  uncertain  possession  on  the  other,  the  present 
dynasty,  even  supposing  them  to  be  united  under  one  head,  are 
ibnost  confined  to  Cabul  and  Candahar,  and  such  nominal  allegiance 
IB  they  have  from  some  of  the  western  tribes.  On  the  east  there  re- 
mins  to  them  little  more  than  two  or  three  small  valleys,  insecnrely 
held.  Over  Swat  and  the  valleys  to  the  north,  the  Ameer  has  no  more 
wthority  than  over  the  hill  tribes  to  the  south.  With  so  limited 
nBOoroes,  it  is  impossible  that  the  Chief  can  maintain  a  large  army  or 
oomriderable  state ;  and  he  must  be  a  genius  indeed  who  so  situated  can 
eontml  and  rule  over  such  a  people  as  tho  Pathans. 

I  have  still  to  notice  the  valleys  at  the  northern  foot  of  the  Hindoo- 
Koosh.  Tracts  so  situated  must  always  be  an  object  of  contention 
between  the  powers  in  the  plains  below  and  those  in  tho  hills  above. 
The  hitter  have  greater  facilities  for  disturbing  the  quiet  possession  of 
tile  tenants  below,  and  the  powers  being  anything  like  equal,  it  will 
generally  be  found  that  the  sub-montane  valleys  go  with  the  hills. 
Accordingly,  the  Pathans  long  possessed  the  valleys,  both  on  the  side 
of  Peshawur  and  on  that  of  Balk.  When  they  were  weak  and 
difided  among  themselves,  they  lost  them  to  the  Sikhs  on  one  side,  to 
the  Turkomans  on  the  other.  When  Dost  Mahommed  was  firmly 
established,  he  succeeded  in  re-annoxing  Balk  and  Koondooz,  and  those 
tiactB  are  still  under  Pathan  rule.  The  ]X)pulation  consists  partly  of  the 
original  Persian-speakers,  partly  of  Affghan  colonists,  and  partly  or 
Turkish  colonists.  The  Pathans  seem  to  nave  settled  in  large  numbers, 
and  may  now  be  considered  to  be  tiie  dominant  race. 

In  the  valleys  to  the  west,  a  Turkoman  j)opulation  prei>onderates. 
They  form  a  succession  of  small  Turkoman  states,  and  the  Pathans 
hare  never  succeeded  in  establishing  power  there. 

I  was  one  of  those  who  thought  that  it  might  have  been  better  to  have 
Bade  the  Upper  Indus  our  boundary  lino.  Rivers  are  seldom  bounda- 
ries of  noes,  but  in  this  case  it  hapix?ns  that  it  is  so.  On  this 
■de  to  Attock  we  have  Indians — l)eyond  the  Indus,  Pathans.  The 
Peshawar  valley  andjotlier  sub-montane  tracts  are  oc-cupiod  by  ]>ortions 
of  the  same  tribes  which  hold  the  adjoining  hills.  I  thought  that  by 
■topping  at  the  Indus,  we  should  e8ca})e  constant  collisions  with  the 
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Frontier  tribes,  and  that  tho  pnsseesioa  of  tbe  sut>-iiioutaae  Vftllt 
would  liotli  ^ive  uieaua  tn  tlic  Ciibul  ruler,  aud  would  uiakv  bim,  a» 
were,  vuluorublu  rm  the  sldb  of  Ijidia,  aiooo  he  would  bold  ^otne  of  J 
moat  valuable  posaesaiona  open  lu  be  seized  by  qb  ut  «ny  mcniMi 
On  tho  otiier  hand,  it  may  be  that  without  control  over  thv  hill  tiib 
he  could  hardly  Lhvs  held  with  profit,  lands  east  of  tbu  Khybur; 
oar  iioa(«e.sBiuii  of  Peshawur,  Kohat,  &c.,  has  had  an  impurt&ul.  poUl 
reault,  which  may  poseibly  be  beneliciul.  It  haa  brought  ua  iuto  t 
tremijy  iatimate  relatiotiH  with  the  Eaatern  Pathnn  tiibes,  nb 
geographical  and  tmnmercial  relations  are  much  more  with  the  ti 
than  witJi  the  We«t.  Not  only  do  largo  numbeis  of  Lbeni  eervq  m 
Holdiers,  but  tbey  make  what  is  io  them  great  (ffufit  by  tmllickiugv 
DH.  They  have  tlie  freest  acctiBB  to  our  territories  and  ciuiLuiuutuila ;  t 
being  by  no  ineous  u.  nhy  t>i-  mudcst  or  prujudiued  pc.'U[ile,  thuy  »i 
themselves  of  it  to  ibv  very  utmost,  and  never  ueglect  an  uppocla 
where  they  can,  honestly  or  diahoueatly,  of  earning  a  penny,  orofal 
ing  a  penny's  worth.  In  fact  with  some  of  tho  tribes,  iutimai^  amoi 
to  familiarity.  Uii  a  market  day  at  Toshawur.  crowds  of  tbtt  itidopuu 
PathaoH  may  be  sviu  making  thcinHclves  tboroughly  at  houia,  «i 
stranger,  ambitious  uf  an  itit«i-view  with  a  uoled  horo  uf  thi:  Khyb 
may  bo  ^''^I'Sed  on  very  moderate  turras.  Yet  it  i«  a  (nirloaaly  r| 
Nded  familiarity.  They  take  advantage  of  all  the  freodorn  tJJn^^ 
oHer,  but  no  European  dare  show  his  nose  within  their  bcrdl" 
is  from  no  personal  prejudice  or  dislike,  but  simply  from  thuiEj 
lovu  of  indejten deuce  and  extreme  jealouBj  lest  the  80« 
hilis  should  be  spieil  out  by  the  race,  whose  genius  fur  rIjsoi 
dread. 

The  ordinary  punishment  foi'  minor  offences  committed  by  any 
tribe,  is  to  blockade  it.  and  prohibit  the  entry  into  our  territory,  of 
lieople  of  the  ofFondlug  cian.  Moi'o  serious  cause  of  armed  coUil 
we  occai^ioually  have,  and  always  must  have — it  is  a  nctvasity  of 
situation — but  it  seems  gencndly  to  result  in  a  goud-humimivd  kin 
tighting.  which  can  be  amicably  ended  when  tonus  arc  arrougad. 
never  have,  and  scarcely  can  have,  any  general  war  with  tbe  tJ '" 
th^  aro  BO  entirely  without  union  among  themselves. 

Practically  then,  it  may  be  said  that  tho  relations  of  the 
tribes  are  witli  us  and  nut  with  tlie  AmL'cr  of  Oubul.     It  would 
madness  to  touch  their  iudepeiidem^  but  we  have  uulimttrd  ft 
for  uegoUatiug  with  them,  bribing  tliem,  aud  taking  them  iutu  a 
when  occasion  requires. 

This,  however,  must  always  be  borne  in  mind,  that  the  Pathana 
a  thoroughly  practical  people,  m  whom  necessity  and  tlicir  peci 
political  pnailjon  has  sliarpeuud  the  wits  aud  developed  eodslas' 
nees  to  u  remarkable  degree.  It  is  generally  said  by  our  fro. 
Officere,  that  for  bold  disregard  of  truth  and  iiublushing  Jictkm  ia 
law  courts,  a  Hindoo  is  a  cbild  compared  to  a  Pathau.  Make  It  vn 
tiieir  while,  and  we  may  got  from  them  money's  worth.  But  it  b 
for  an  instant  to  lie  supposod  that  we  can  hoodwink  them,  iliphi 
them,  gain  their  favour  or  affection,  or  securo  tiiem  in  any  way.  o_  _ 
for  value  had  and  itceived.     They  are  terrible  liilkera,   and  alw 
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ready  to  negotiate  and  hold  forth  in  the  most  plausible  manner;  but 
you  may  always  be  quite  sure  that  they  are  hard  set  on  g'otting  some- 
thing out  of  you.     They  need  money  very  much.     We  have  a  great 
leputation  as  good  subsidizers.     In  this  view  every  Pathan  Chief  is, 
above  all  things,  anxious  to  be  a  friend  of  the  English.    The  dilKculty 
is,  that  they  cannot  control  their  people,  and  bargains  fall  through 
becanse  the  tribes  cannot  agree  among  themselves  about  tiie  division 
of  money  received.    The  Khyber  l^iss  has  been  cIosikI  for  years  on 
this  aooDunt,  because  the  Afreedees  cainiot  agix?(^  among  themselves ; 
and  the  communication  between  Peshawur  and  Cabul  is  chiefly  through 
the  hills  of  the  Momunds — a  more  amenable  tribe,  wiio  have  relations 
with  both  (Governments. 

The  Belochcs  to  the  south  are  a  different  people.  They  are  e(|nally 
or  even  more  predatory,  being  less  attached  to  the  soil,  and  roam 
noie  as  wandering  robbers ;  but  they  are  said  to  be  a  good  deal  more 
anwDable  to  the  authority  of  their  tribal  Chiefs. 

I  cannot  pretend  to  give  many  particulars  regarding  Turkistan  and 
futary.  My  consolation  is,  that  so  far  as  I  can  discover,  no  one  else 
cu  give  reliable  details  of  those  coiuitries.  We  have,  from  tiie  do- 
nptiona  of  Vambery  and  others,  excellent  accounts  of  tlu?  general 
character  of  the  country  and  people.  But  what  I  mean  is,  that  we 
have  nothing  that  can  be  called  statistics,  or  any  approach  to  statistics, 
^iviDg  us  any  idea  of  the  real  extent  of  cultivated  area  or  the  popula- 
tkn  of  theoaaes  which  exist  in  tliis  great  desert  traci:.  I  find  the  popu- 
lation of  one  of  the  largest  Khauats  variously  estimated  by  the  best 
aoAorities  at  from  half  a  million  to  thi'ee  millions.  My  own  impres- 
•NA  is,  that  much  of  what  is  said  of  I'xtout,  populousness,  fertility', 
and  production,  is  due  to  contrast  with  tlie  wretclu^d  desert  around, 
and  that  poaitutli/  most  of  the  oases  are  very  petty  countries.  Still 
theaettleatracts of  the  three  well  known  Khanats,  Khokan,  Khiva,  and 
Bokhara  are,  no  doubt,  in  some  sense  considerable.  Tlit^  oast^s  of 
Chineae  Tartary  I  sus{)ect  to  be  less  considerable.  The  valleys  occu- 
pied by  the  Turkomans  on  the  noilheni  fiK*e  of  the  Ilindoo-Koosh 
areoertaiidy  but  small  tracts,  and  produce  more  grass  than  grain. 

In  the  population,  a  distinction  seems  to  l)c  <lrawn,  in  common  par- 
lance, between  the  Turkomans — the  wild  and  utterly  untamed  robber 
tribea,  who  roam  over  the  deserts — and  the  Uzbegs,  the  latest  c<>n- 
nieron,  who  now  occupy  all  the  settled  tracts,  and  claim  a  nominal 
auegiancc  from  the  wilder  tribes.  The  fact,  however,  sikmus  to  be, 
that  they  are  all  of  the  same  Turanian  race,  the  I'zbegs  being  merely 
the  dominant,  and,  iu  some  sense,  more  civilized  tribe.  Of  the  whole 
laoe  it  cannot  too  often  be  repeated,  that  th(*y  seem  to  be  the  most 
hntal,  bloody,  untameuble,  slave-dealers  on  the  face  of  the  earth. 
The  word  Cossak,  or  Khazak,  is  simi)ly  Peivian  for  "  thief,'*  and 
widely  applied  to  all  the  (Central  Asian  tribes  of  Turkoman  blood. 

I  have  used  the  term  '*  Tuvkonian  '*  generieally  to  include  the  I'zlKJgs. 
The  Chiefs  of  the  Khanats,  and  the  (li'ople  of  thu  valleys  adjoining 
AflMianiatan  are  Uzbegs,  not  Turkomans  projxT. 

The  Sarta  and  Tadjiks  are  now  more  the  subject  race  iu  towns  and 
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cities  than  a  politically  imjwrtaut  sei^tiaii  of  the  general  populatioih 
I  gather  that  most  of  the  rural  agriculture  of  the  eettled  Khanata  il 
in  the  hands  of  the  Uzbega, 

The  plains  and  oases  of  Turkistan  are  more  or  less,  in  some  sen! 
divided  amoDg  the  three  great  Khanats.    In  the  hills  north  of  "' 
Amor  are  some  chiefs,  jiractically  quite  independent,  and  the  s 
position  is  held  by  the  Chiefs  settled  on  the  skirtB  of  the  HiiidoQi 
Koosh. 

Since  the  Chinese  yoke  has  been  thrown  off  Western  Tartary,  the 
oases  there  are  also  niled  over  by  separate  tChans. 

My  object  hitherto  has  been  rather  to  state  facts  than  to  enter  inl 
political  argiuneDt,  but  I  would  like  to  t>e  allowed  briefly  to  recapittilal 
what  I  may  call  a  few  political  facta. 

First,    with    respect    to    Eastern    Turkistan.       I    ventiire,    < 
for  all,  very  briefly,  to   assert,    that  we  might  put  political   qi 
tdons    aside   altogether,   and  that  merely  as   a  question  of<  pi 
physical  geography,  any  hostile  movement  towards  India  from  t 
quarter  is  simply  impossible;  that,  in  fact,  the  vc^  idea  ia  utt«i 
absurd  and  out  of  the  question.     1  may  quote  Sir  Henry  Rawlitij 
as  a  great  authority,  in  that  view.      That  a  modem  Army  sht 
march  three  or  four  hundred  miles  over  the  highest  portions  of 
globe,  over  a  vast  unproductive  and  almost  inaccessible  region,  raiigin 
from  15,000  to  21,000  feet  high  (without  counting  the  higher  mooi 
tains),  is  a  thiug  not  to  be  thought  of  till  aerial  machines  are  pe 
fected.     I  dismiss  the  idea  altogether. 

Undoubtedly,  for  the  purposes  of  trade  between  British  India  ai 
Eastern  Turkistan,  it  is  most  desirable  that  the  direct  route  should, 
possible,  be  opened  up,  and  great  credit  is  due  to  the  Officers  who  ha^ 
pushed  the  matter.    The  advantages  of  the  route  are  manifest,  hot 
in  an  tmmenso  saving  of  distance  as  compared  with  the  route  by  Cabal 
and  Khokan,  and  in  the  fact  that  the  political  obstacles  to  trade,  so 
glaring  in  the  other  route,  do  not  exist,  if  we  can  only  get  over  the 
physical  difficulties  of  the  road,  which  are  enormous. 

I  trust  that  the  transit  will  be  accuniplinhed,  and  that  a  very  bene- 
ficial local  trade,  both  in  the  shawl  wool  of  the  higli  regions,  and  with 
the  countries  beyond,  will  spring  np. 

In  a  political  point  of  view,  I  should  say  that  so  far  as  our  interests  ore 
concerned,  we  might  highly  applaud  the  occupation  of  Eastern  Turkistan 
by  the  Russians,  if  they  should  push  on  in  that  direction.  It  would 
occupy  their  hands,  and  keep  them  away  from  us,  placing  tbeni  per- 
fectly safe  on  the  other  side  of  the  wall  as  it  were,  and  all  on  the 
to  China,  Instead  of  to  India.  Eveu  their  tariffs  would  hardly 
our  trade  worse  than  those  of  barbarous  native  princes ;  and  if 
road  were  opened  to  travellers,  it  would  be  a  pleasant  diversion  of 
monotony  of  Indian  life  to  run  over  and  visit  Russian  settlements 
Yarhund  and  Ehoteu. 

The  question  of  the  approach  to  India  by  the  Caspian  and  Kh< 
rassan  has  been  so  fully  discussed  for  the  last  thirty  years,  that  I  shi 
say  little  about  it.     Kussia  is  io  that  direction  no  nearer  to  ua  thi 
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before;  and  in  any  question  of  this  kind,  the  groat  thing  is  to  keep 
before  us  simple  figures  of  distance  and  height,  and  to  bear  in  mind 
relative  magnitudes. 

Astrabad  at  the  south-east  corner  of  the  Caspian,  is  as  nearly  as 
may  be,  1,250  miles  from  the  Indus ;  say  from  the  shore  of  the  Caspian, 
by  Meshed  to  Herat,  500  miles — Herat  to  Candahar,  370  miles — Can- 
dihar  to  Shikarpore  in  Scinde,  378  miles.  Short  of  being  absolutely 
impassable  to  Armies  (like  the  routes  20,000  feet  high),  the  whole  road 
is  one  of  the  most  uncomfortable  and  impracticable  in  the  world,  being 
a  succession  of  deserts  and  mountain  passes — the  seats  of  predatory 
tribes — ^with  the  rare  cultivated  tracts  which  you  see,  hundreds  of  miles 
ipsrt  Most  of  you  are  better  qualified  than  I  am  to  judge  what 
would  be  the  difSculties  of  such  a  march  of  1,250  miles — somewhere  I 
rappose  about  the  distance  from  Paris  to  St.  Petersburg!! — ending 
in  by  far  the  most  disagreeable  and  least  promising  part  of  India. 
After  all,  too,  the  Caspian  is  not  the  ocean  with  all  the  resources  of 
ooem  steamers ;  we  found  it  a  pretty  serious  undertaking  to  land  a 
few  thousand  men  on  the  coast  of  Abyssinia;  how  much  more  difficult 
to  hud  and  supply  a  g^at  Army  on  the  southern  shore  of  the  Caspian, 
wiA  only  the  naval  resources  of  the  Caspian. 

The  routes  from  the  Caspian  to  the  Klianats  seem  to  have  been  for 
tke  present  nearly  abandoned  by  the  Russians.  The  lines  of  wells 
mined  on  the  maps  notwithstanding,  there  is  })ractically  for  military 
nrposes  a  nearly  waterless  and  utterly  desert  tract  of  some  500  miles 
Mween  the  Caspian  and  Khiva,  and  the  latest  pai)ers  seem  to  treat 
the  route  as  impracticable  for  armies,  although  there  are  projects  for 
Rviying  it,  and  creating  a  communication  with  Georgia  and  the 
Ctncssus. 

We  come  then  to  the  line  of  advance  by  the  Syr  Darj'a,  by  which  the 
Boasians  have  lately  pushed  forward,  and  where  the  present  intei'fst  of 
die  question  lies.  It  will  be  seen,  that  by  this  route  little  would  be  gained 
OD  the  way  to  Bokhara  and  Khokan  by  using  the  Sea  of  Aral.  In  truth 
thitieems  to  be  a  most  uncomfortable  sea,  with  utterly  desert,  shallow 
and  sandy  shores,  yet  stormy,  so  that  shallow  river  boats  cannot 
ventnre  on  it.  The  great  rivers  exhausted  in  their  course  through  the 
desert^  enter  it  by  very  shallow  channels,  giving  not  more  than  at 
most  two  or  three  feet  of  water.  Any  commiuiications  by  the  Sea 
of  And  are  but  supplementary  to  the  land  route,  which  the  Russians 
wily  use.  They  have  now,  I  believe,  a  force  of  about  13,000  men  in  all 
in  Turidstan,  and  the  difliciiities  of  getting  their  troops  there,  may  be 
Mged  from  the  following  sentence  taken  from  the  official  roj^ort  ()f 
Uonend  RomanofTski.     ^^  At  present  it  takes  two  years  to  march  a  bo<tif<ff 

a  from  the  Volga  to  Turiistan.**  Only  consider  that,  to  say  nothing 
route  from  Turkistan  to  India ! 
I  would  describe  the  situation  somewhat  thus: — In  the  middle 
of  the  last  century  we  had  not  advanced  in  India  beyond  the 
nrigliboorhood  of  Calcutta,  the  Russians  liad  not  advanced  far 
beyond  Orenburgh  and  Petropaulosk.  Taking  the  llindoo-Koosh 
■ovntsin  system  as  the  dividing  barrier,  Calcutta  and  Or€*nbur<^h  are 
■boot  equidistant  from  the  foot  of  the  mountains  on  either  side,  say 
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about  1,400  miles  from  Calcutta  to  Peshawar,  and  the  same  distance 
from  Oroubur^h  to  Balk  and  Khulm.  We  may  take  India  and  the 
countries  on  tlie  other  side  to  be  also,  in  a  rough  way,  about  equal 
areas.  But  the  difference  is,  that  India  is  a  fertile  and  well-watered 
countiy,  inhabited  by  a  race  singularly  patient  of  foreign  rule,  while 
the  other  is  the  most  desert  country  on  the  earth,  inhabited  by  the 
most  intractable  of  human  creatures.  Consequently,  it  has  happened, 
that  in  the  course  of  a  hundred  yeai*s,  we  have  occupied  the  whole  of 
India,  and  not  only  occupied  it^  but  established  a  complete  and  settled 
dominion  there.  We  have  made  a  network  of  railways  through  our 
doniijiioris.  Already  two  lines  from  either  coast  are  all  but  completed 
as  far  as  Lahore,  a  great  part  of  a  third  line  is  constructed,  and  the  miss- 
ing link  will  probably  soon  follow;  also  a  fourth  line  by  way  of  Baroda. 
The  continuation  from  Lahore  to  Peshawur  is  undertaken,  engineers  and 
materials  have  been  disi)atched.  But  the  Kussians  contending  with 
much  greater  dilBculties,  have  in  the  same  period  made  much  slower 
progress.  They  have  not  occupied  half  of  the  countiy  which  lay 
l>efore  them ;  only  of  late  years  have  they  established  themselves  on  the 
upper  Syr,  and  come  into  collision  with  the  chiefs  beyond.  Real  roads 
or  railways  in  any  part  of  those  regions  they  have  scarcely  yet  dreamt 
of.  They  have  but  established  caravan  routes  in  the  Desert,  ^vnth 
halting  places,  along  which  caravans  and  small  bodies  of  troops  an 
painfully  pushed,  in  two  years'  marches,  as  I  have  shown.  As  one 
swallow  does  not  make  a  summer,  so  one  successful  expedition  does 
not  subjugate  such  a  country ;  we  must  not  jump  to  that  condiudoOi 
even  if  their  troops  advance  further  than  they  yet  have,  Sup- 
posing that  the  Russians  were  fully,  firmly,  and  finally  established  m 
the  wln)lo  country  North  of  the  Ilindoo-Koosh,  we  should  still  fas 
separated  b}'  a  barner  say  six  to  eight  times  as  great  as  the  Alpine 
barrier  between  France  and  Italy,  a  succession  of  mountain  ranm 
more  than  twncc  as  high,  and  three  or  four  times  as  broad.  The  ms- 
tance  fn^ni  Balk  to  Peshawur  is  470  miles,  the  heights  to  be  sunnonnted 
upwards  of  12,000  feet ;  that  distance  over  such  a  country  might  he 
enough  to  keep  apart  any  two  peoples,  unless  they  are  very  desperately 
anxious  to  fight. 

But  this  is  looking  into  a  far  distant  future.  IIow  long  will  it 
take  Russia  to  settle  herself  in  Turkistan  ?  ITow  much  will  it  cost 
her?  Is  she  al)Ie? — is  she  willing  to  incur  the  enormous  oost? 
Suj^posing  that  she  can,  and  does  do  so,  the  country  will  not  be  a 
second  British  India,  but  at  best  a  sort  of  exaggeration  of  Algeria,  a 
country  infinitely  nioi*e  inaccessible  to  Russia  than  is  Algeria,  lying  at 
the  very  door  of  France,  many  times  the  size  of  Algeria,  much  moie 
<lesei't,  inhabited  by  more  savage  and  un tameable  races.  The  thing  is 
not  to  b(^  d(jne,  except  at  an  enormous  expense.  At  present  Russia 
can  hardly  find  money  for  necessary  works ;  where  is  she  to  g^t  it  for 
so  vast  an  undertaking?  And  is  tlie  chance  of  what  may  come  after, 
worth  such  cost  to  her,  if  she  could  get  the  money?  Modenn  wan 
against  civilized  i>owers  are  not  now  conducted  by  mere  hordes  nish- 
ing  down  to  conquer ;  every  day,  war  becomes  more  and  more  a  question 
of  juouey  and  material.    I  take  it,  that  in  any  view,  it  is  totally  im- 


THE  NOSTH-WE8T  FBONTIER  OF  INDIA.  238 

poesible  that  RuBsia  should  attempt  an  invasion  of  India,  till  sho  has 
settled  herself  in  Tnrkistan,  as  wo' are  settled  in  India ;  till  she  has  made 
nilwftjs  to  Bokhara  and  Balk,  as  we  have  to  Lahore  and  Pesliawur. 
If  she  attempts  that,  I  will  give  her  at  a  moderate  computation 
fifty  years  to  do  it.  But  what  may  not  happen  before  it  is  done? 
Hie  proper  Sclavo  races  may  hive  off,  and  Kussia  be  dismembered. 
We  may  abandon  India,  or  it  may  l^e  conquci*ed  by  the  frreat 
Autralian  Bmpire  of  the  South.  If  we  both  subsist  as  great  powers, 
why  then,  in  the  time  of  our  grandchildren,  the  question  may  give  rise 
to  some  diplomaoy  and  anxiety.  The  Affghans  may  make  a  great  deal 
of  money  out  of  both  powers,  putting  themselves  up  to  the  highest 
Udder;  but  after  all,  there  will  still  be  the  mountains  between,  and 
the  power  attempting  to  cross  them,  will  be  at  an  enormous  disad- 
vntage. 

Ttnthe  present  situation ;  it  is  at  least  1,000  miles,  as  the  crow  (lies, 
faom  Orenburgh  to  Bokhara — ^by  road  it  must  be  considerably  mon. — 
Uranc^  an  unmitigated  desert  almost  the  whole  way.  It  is,  of  course, 
itill  farther  from  the  Volga,  the  real  basis  of  Russian  advance.  If  the 
Dokan  oasis  be  taken  en  route  the  distance  will  be  considerably 
fc^ger.  From  Bokhara  to  Peshawur  the  distance  is  700  miles,  and 
iwt  are  the  practical  difficulties  of  that  route  may  be  judged  from  the 
fMt  that*  under  the  most  grievous  provocation  which  a  great  nation 
eoild  endnre,  the '  barbarous  imprisonment  and  murder  of  our  accredited 
Cflcers,  we  were  unable  to  make  any  attempt  to  reach  the  Khan  of 
Boidiara.  Thus  we  have  from  Orenburgh  to  Peshawur  a  distance 
ft  at  least  1,800  miles,  for  a  practicable  route  we  may  say  2,000,  or 
fnuk  Bnssia  in  Europe  2,500  miles,  over  horrid  deserts,  mountain  gorges, 
Jnd  passes  fally  12,000  feet  high.  Just  realise  what  a  i)aHs  of  12,000 
fietis.  It  is  all  very  well  to  talk  of  the  ''  Uameean  Pass"  as  practicable 
iff  artillery,  because  on  some  occasions  one  or  two  guns  have  been 
Aagged  across  by  mere  manual  labour  of  thousands  of  men.  Fi>rrier 
aitys  that  Nader  Shah  took  his  artillery  over,  but  the  proof  of  it  does 
■otaay  much  for  the  route,  viz.,  that  one  of  the  guns  is  to  be  seen  there 
tsthe  present  day,  stuck  on  the  road!  Vambeiy  tells  us  tliat  for 
tnde,  the  road  is  not  much  used  on  a(.*count  of  the  (iinicultios  of  the 
Bmdoo-Koosh.  The  pass  is  well  called  the  ^'Daiul  skikau'* — the 
^ tooth  breaker."  It  is  only  passable  from  June  to  the  beginning 
«f  November.  Consider  what  would  Ins  required  to  convey  a  nnxlern 
pA  of  artillery  and  all  its  material  over  a  succ?^ision  of  passes  ttvicc 
tihe  height  of  the  Simplon,  and  for  upwards  of  400  miles  of  sucli  road- 
Ins  ground.  Even  if  it  be  possible,  what  would  it  cost  to  march  an 
Anqr  from  the  Volga  to  Peshawur '?  What  did  it  cost  us  with  every 
pnwihlo  facility  and  means  of  sea  transport,  with  no  enemy  on  the 
RNrte,  and  a  country  not  half  so  high  and  <litHcult  as  the  Hindoo 
Xoodi,  to  place  some  3,000  men  in  line  at  Magduhu  something  over 
JM  miles  from  the  sea-coast  ?  How  much  more  would  it  cost  to 
■nch  a  much  larger  Army  so  much  grt*ater  a  distanc<.>,  in  so  much 
Man  difiicult  a  oouutrj',  held  by  tribes  whose  professitm  is  plunder? 
I  do  not  believe  that  the  thing  is  to  be  thouglit  of  in  (mr  day.  Even 
flkeelmig^  is  not  yet  connected  with  Russia  proper  by  a  long  way. 
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In  truth,  the  efforts  of  Russia,  tfic  systems  of  railways  on  wbich 
is  eogag'ed,  are  not  directed  to  tli€  east  but  to  the  south,    t^he 
I  believe,  not  workiDg  in  the  direction  of  Orenburgh.  but  is  cond 
trating  her  strength  in  the  interior,  and  directing  it  by  lines  of 
towards  the  Black  Sea — it  may  be  towards  Constantinopio.     If 
has  still   any  such  designs  it  might  probably  well  suit  tier  l.Iisl 
should  alarm  ourselves  about  the  East.    By  betraying,  as  it  were,  a  r 
place  in  that  direction,  a  sensitive  place  wliere  we  can  easily  be  niade 
wince,  we  are  but  playing  her  game.     And  still  more  by  the  cantll 
repetition  of  these  alarms,  we  are  ourselves  creating  in  the  UK 
Indian  mind  that  very  belief  in  Russia  which  we  deprecate. 

My  object  has  been,  as  I  have  said,  to  submit  broad,  simple, 
uncontested  faet«,  and  I  do  think  that  the  mere  realization  of  tno  n 
prominent  facts  and  figures,  the  number  of  miles  which  divide  us  t 
the  Russian  power,  the  height  of  Ihe  mountains,  th«  char 
the  country  and  people,  mav  well  allay  alarms,  and  satisfy  ns  that 
may  adjourn  the  Russo-Indiau  qaestion  for  the  possible  oonddenj 
of  the  next  generation,  or  the  generation  after  that. 

All  this,  moreover,  is  on  the  supposition  of  posdblo 
designs   on  the    part  of   Russia.     It  is  well   to   take   into  acoa 
the  most  unfavourable  contingency,  but  I  bad  very  groat  pIcMi 
in  listening  to  the  important  communicatiou  made   the    other  4 
by  Sir  Roderick  Murchiaon,  in  this  theatre,  that   the   Kmiwror 
pledged  hunself  to    harbour    no    dtisigns   against  our   ea^em 
sessions,  and  not  to  interfere  in  the  politics   of  Affghanistui. 
admire  the  friendliness   of  that  declaration,  and  I   also  admire 
good  sense,  for  I  am  sure  that  nothing  will  bo  so  beneficial 
to  the   Russians  and  to  ourselves  as  a  good  understanding,  wt 
will  obviate  the  chance  of  both  being  victimized  and  bled  by 
Affgbans,  and  prevent  the  abuse,  by  the  disaffected  nn  either  sia«, 
rumours  regarding  the  proceedings  and  projects  of  Uie  other.    Bspocal 
must  we  be  careful  of  receiving  stories  of  Russian  proceediugs  I 
the  Affghans,  the  very  people  whose  interest  it  is  to  magnify  en 
thing  of  the  kind :  and  it  is  because  all  our  Indian  news  of  Central  J 
comes  through  this  channel  that  it  is  little  to  be  relied  on. 

It  would  not  be  desirable  that  I  should  say  much  of  our  relati 
with  the  Ameer  Sher  Alice,  of  which  we  have  no  complete  knowlei 
I  do  not  doubt  that  the  Ameer  is  a  very  excellent  ASghan  chief,  i 
very  worthy  of  our  friendship.  As  respects,  however,  any  gi 
degree  of  intimacy  with  him,  the  exti'cme  instability  of  evejythlii(f 
.\ffgban  politics  must  always  be  borne  in  mind,  and  this,  too,  vhic 
have  explained,  that  the  Ameer*s  dominions  really  scarcely  ma 
with  ours  at  all :  he  is  merely  a  power  near  but  not  adjoining 
with  whom  we  may  well  cultivate  a  frietidly  commerue  and  omnt 
lance.  In  my  view,  to  send  a  European  agent  to  Cabul  would 
undesirable  for  two  reasons;  first,  that  his  life  would  not  be  aafe,  i 
we  might  by  the  act  of  some  discontented  individual  Ijecome  lavci 
in  It  hostility  especially  to  bo  deprecated  i  and,  second,  that  If 
thing  went  on  smoothly  it  would  still  be  putting  our  head  inW 
lion's  mouth  ;  unr  agent  would  be  considered  by  everj-  chief  in  Ceo 
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Asia  fair  game  to  squeeze  for  money,  and  all  who  did  not  get  it,  would 
be  aggrieved  and  disgusted. 

My  idea  would  rather  be,  that  from  our  own  borders  we  should 
ctdtiYate  general  relations  of  friendliness;  that  we  should  make  it 
tborongUy  apparent  that  beyond  those  borders  no  one  has  reason  to 
fear  our  aggression  or  interference ;  and  above  all  things,  that  we  should 
coaTinoe  the  Mahonunedans  of  our  own  districts,  by  our  practice  and 
oar  manners,  that  we  have  no  other  desire  than  to  cherish  them  as  good 
subjects  of  the  Crown,  and  that  we  shall  never  permit  that  political  or 
idl^us  prejudice  against  them  should  in  the  slightest  degree  actuate 
or  ookmr  oar  conduct. 

Ihe  Cbaibxah  :  After  the  very  interesting  ^per  which  you  hare  heard  read, 
jnkMj  Mmie  gentlemen  may  be  desirous  of  offering  observations  or  of  addressing 
Ttioiu  to  Mr.  Ounpbell.  As  time  presses,  I  must  request  any  gentleman  who  may 
to  oondenae  his  obeoirations  as  much  as  possible.  I  say  these  few  words  in 
to  inrite  diwasdon.  I  see  a  gentleman  present  who  has  an  extensive  iicquain- 
with  the  subject,  the  meeting  would  be  very  desirous  of  hearing  any  observa* 
ho  may  think  it  desirable  to  offer,  Sir  Charles  Wingficld  ? 
Sir  Ckabubb  WivGnEU),  M.P. :  I  really  do  not  think  I  can  enlighten  the  meeting 
st  an,  «id  what  I  haye  to  say  on  the  question  I  had  better,  probably,  reserve  for  a 
fttao  oeeaskm,  when  the  question  may  come  before  Parliament.  Unfortunately  I 
hno  not  heard  the  whole  of  Mr.  CampbeU's  paper,  as  I  have  only  just  eouie  into 
As  loom.  There  is  one  point,  however,  upon  which  I  should  like  to  get  the  opinion 
rf  people  who  are  much  better  informed  than  myself.  Without  apprehending  any 
asla  01  hostility  on  the  part  of  Russia,  suppose  that  a  demonstration  should  be  made 
British  India,  I  should  like  to  have  the  opinion  of  people  more  conversant 
nilitaij  matters  than  myself,  what  would  be  our  strongest  line  of  defence ; 
Iwr  we  should  confine  ourselves  to  occupying  the  mouths  of  the  passes  on  our 
iUi  of  the  momitains,  or  should  we  cross  the  mountains  and  occupy  the  entrance  of 
thtpisips  on  the  side  of  Affghanistan  ? 

Cmiaal  Sir  ViycEsr  Eyre,  K.C.S.I.  :  I  am  not  prepared  to  ontor  fully  into  the 
jMsfekm  raised  by  Sir  Charles  Wingfield,  but  looking  at  that  map  I  cunnothelp  think- 

3Aat  the  view  taken  by  Count  Nessclrode  was  a  very  accurate  one  ;  that  it  is  a  very 
r  looking  map,  that  the  countir  which  is  there  reprcsont^'d,  and  still  iiion>  as  it 
ly  ezistf ,  is  a  very  formidable  barrier  betw(M>n  India  and  Turkistan,  and  lliat  the 
bneror  of  Bussia  is  a  very  wise  man  in  wluit  he  lias  recently  statod  as  his  intended 
pflifie  policy.    I  do  not  believe  that  any  wise  man,  placed  as  the  Kmpen)r  of  Kujasia 
1^  with  TOT  great  responsibilities,  looking  at  that  map,  and  still  more  looking  at  that 
eontyj  as  I  haTe  seen  a  great  portion  of  it,  would  undertake  to  hurl  an  Army 
i^iBBtsiieha  force  as  exists  to  meet  him  in  British  India.    With  regard  to  the 
pdats  mooted  hj  Sir  Charles  Wingfield,  I  think  there  can  be  no  question  that, 
riftoo^  no  douDt,  we  have  a  very  strong  barrier  in  the  river  Indus  itself,  \%ith  the 
■■BS  which  we  can  bring  to  bear  to  strengthen  it  in  the  weakest  points,  if  would, 
aeiartheless,  be  the  duty  of  any  British  General  commanding  the  frontier,  to  oeeupy 
As  passes  beyond.     I  believe  thotie  passes  to  be  exeecflingly  stronc;  and  defensiblt^ 
vilheompaimtiTely  small  bodies  of  men.     I  hoi)e  that  tlie  negotiations  wliii-h  have 
WuUy  taken  place  with  the  Ameer  of  Calml  may  fotrilitate  the  plaeini]^  of  those 
|HMi  more  at  our  disposal  in  the  hour  of  need.     I  am  not  aware  to  wJiut   extent 
AssB  necotiations  have  been  carried  on.    As  it  has  been  stated  by  Mr.  C'ampbeU  in 
Ui  abb  lecture,  we  know  that  the  trilies  inhabiting  those  ]>u;«seH  nre  in  a  very  great 
Bsasnro  independent  of  the  Ameer  of  Cabul,  to  such  an  extent  tliat  it  was  stated 
hlely  that  on  his  visit  to  our  territory  he  was  obliged  to  pay  hluek  ninil  liiinself  in 
snisr  to  get  through  the  Khyber  Pass.    I  believe  the  chiefs  and  tribes  of  tliose  ])asscs 
noqaiteopen  to  negotiations,  and  there  would  be  no  ditliculty  whatever,  if  ever  such 

'i  amred,  in  our  obtaining  a  sufiicicnt  hold  of  them  to  oj>posc  an  eflicient 

to  aaj  foroe  that  might  attack  us. 
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IromlDdia  with  reference  to  the  progreea  of  Rueiia.  Tlie;  are,  be  Mr.  CsmpbeUnjV 
entirel;  derived  from  AiFghan  eoureeB,  nnd  Affghans,  sm  Mr.  CamplwD  says,  havr 
□biioin  int««at  in  mnking  the  BdTiHip«  of  BuBsia  ua  fonnidable  in  our  ejes  ■*  tk 
■.'an.  There  ii  another  point  nhidi  Mr.  CampbeH  bron^t  Ibrward.  J  thiok  T«q 
irell,  nwnelj,  the  paraUel  which  he  drew  between  Suotknd  in  former  dayi,  u) 
AiTghBoiBtoD  up  to  n  recent  d^te,  and  cveu  up  to  the  present  time.  Tbe  oonntq 
oontiiiin  a  Tarietj  of  independent  tribes,  and  the  hcnd  of  the  principal  tribe  holds  » 
Tery  loose  nnd  undefined  strav  over  even  hie  own  tribe,  and  to  a  slill  greater  degTf~ 
are  Bie  other  tribes  independent  of  his  control.  On  the  ot^r  hand  1  maj 
a  matter  to  whioh  I  think  Mr.  Campbell  mijiht  porbaps  huTe  aocorded  more  pi 
mention,  that  is,  the  politicians  wlio  do  enlarge  upon  the  dingers  tfl  Our  India^i 
empire  bj  IluEeian  progress,  spcaii  ortho  advnnce  by  Jlrrat  through  Persian  (crritoi^^ 
and  of  the  ereat  danger  Ihat  might  orarue  to  us  froui  any  oflaDsive  albaoca  between 
BuBEia  and  Persia.  I  should  have  bfen  glad,  thprefore,  to  have  heotd  Mr.  Oan 
bell  Tcntilatn  tbe  arguments  connected  witii  the  Persian  route.  Indeed,  as  rc^x 
the  other  routes  referred  to  by  Ur.  CampbaU,  it  is  gcneroUj  arknowledgisd  that  si 
loilitorj  moTBmeut  hj  way  of  Balkli,  Bameeon,  and  Cabnl,  could  only  be  of  offeoC  3 
cwiduotad  in  conoort  with  greoter  Qperationi  from  Persia  and  tite  Ataman  (1  "*" 
Herat;  and  Sir  Henry  Bawlinson,  from  whose  lips  cveiy  word  it  of  the  i  __. 
iii^rtsnce,  has  long  ago  dissipated  any  fear  of  danger  to  us,  bowever  small  a 
remote,  by  way  of  Chkngchenmo  or  any  other  pass  from  Esstcm  Turkitt 
Lastly,  Mr.  Campbell  appears  to  nie  to  take  too  serioiutj  the  declaration  mada 
Sir  Roderick  Murchison  the  other  day  as  to  the  pacilio  iatentions  of  the  £aiporoi 
Boseia.  I  doubt  very  much,  indeed,  whether  the  ^Emperor  of  Rui'sia  is  in  a  bottaf 
position  than  ourselves  ta  forswear  for  over,  under  all  possible  c  '  J3^M 

attempt  to  interfere  with  the  independence  of  Aff^utnistan.    It  is  v 
diplomatic  language  on  tbe  part  of  the  Emperor  of  Busaia.    J  am  very  glad  to  hi 
it,  and  I  do  not  at  all  question  its  liuoeri^,  but  it  is  a  declaration  to  which  I  e 
not.  for  practical  purposes,  attach  the  elightest  r^ue. 

Mr.  RrtiliELL :  I  do  not  tliiuk  those  who  fear  a  dirert  attack  on  India  by  Kuiri 
liare  any  sound  reason  for  Uii'iratami,  but  those  who  Lave  lived  iu  India,  oapedalt 
those  who  have  traTclled  over  tbe  length  and  breadth  of  the  country,  as  I  have  oA^^^ 
done,  must  be  fully  awora  that  there  is  a  general  feeling  of  uneeHaintj  prevaffii 
among  the  native  population  as  to  the  permanence  of  our  ride  in  India.  Any  atta 
by  BuBsia  or  Fenia,  or  any  other  nation,  I  wilt  not  say  Biusia,  because  I  de  a 
believe  that  Russia  would  attempt  anything  of  the  kind,  or  if  she  did,  tliat  we  tkaa 
be  beaton  by  her,  but  any  nation  that  seriously  threatianed  us  upon  our  northern  U 
western  frontier,  would  eidte  in  India  a  state  of  feeling  which  would  coat  ua  itM^ 
milUons  to  repress,  and  which  it  is  well  worth  our  while  lo  spend  hiuidreda  t 


3  jreveitt.    Therefore,  I  tliink  the  OoTemment  have  «M 
»  a  phrase  whiql 


thousands  of  pounds 

wisely,  at  this  moment,  detarmined  to  subsidiM,  or  it  subeidite  ii 

one  ought  not  to  use,  to  indues  the  Amcor  of  Cabul  to  be  our  friend,  and  t  .  ..^^ 

rather  to  our  blandishments  than  to  those  which  may  be  used  by  powers  more  to  d| 
west.  With re«pect  to  the  question,  whellier  an  inniding  Annj.  if  it  us  Dot  iiajitt 
by  us,  could  penetrate  throngh  the  Suliman  range,  and  through  those  ranges  «U 
bonier  our  frontier  on  the  west  from  Peshawur  to  Scinde,  I  think  those  who  ktK 
those  parts,  and  who  have  questioned  merchants  who  annually  travFrse  the  paM 
can  have  no  doubt  whatever  that  imleaa  we  ore  prepared  to  resist  it  on  the  WMta 
aide  of  the  SuUman  range,  an  Army  could  debauch  an  the  plains  of  India,  and  ' 
really  to  attack  us  on  our  frontier  there,  and  certainly  with  more  chances  of  nuM 
tkan  if  we  he!d  the  paaseg  and  crestof  the  Suliman  range.  Kever  having  bean  tl 
I  cannot  pretend  lo  speak  from  personal  knowledge,  but  from  information  whiidl 
have  acquired  from  merchaotji.  I  believe  I  may  say  that  between  PesliBWDr  « 
fflrikapore.  there  is  not  forty  miles  of  our  frontier  which  eoidd  not  be  penetrated  wi 
perfect  ease  by  an  Army  with  guns,  with  the  whole  of  its  ammunition,  wiUi  i 
whole  force,  provided  there  was  no  opposition  in  the  moiuitains  themaelve*. 
question  then  is,  is  it  cheaper  and  better  for  us  to  make  &ieada  witli  the  tribes  0 


•es«« 
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the  weft,  than  to  remain  milkilj  and  PuUonly  within  our  own  1)oiiiuiaripfl,  nnd  8aj  to 
the  tribes  who  are  Rcmi-indopendont,  "  Do  as  tou  plca<!ie,  wc  will  not  tui»\»t  you,  we 
viU  not  help  jou.  If  an  enemy  comes  you  uiuy  assist  liiin,  but  we  in  the  meantime 
dnring  peace  will  not  assist  you."  Tliat  a])pears  to  me  the  question  of  tlio  present 
day ;  that  it  the  main  question.  As  to  whether  KuHsia  w*ill  eonio,  or  Persia  will 
cone,  or  whether  AiTghans  will  come,  that  is  a  question  that  I  do  not  pretend  to 
ortcr  into,  and  I  hope  it  is  one  that  within  oiu*  generation  we  shall  not  need  to 


The  Chaibicat  :  Probably,  before  Mr.  Campbell  replies  to  any  of  the  ohsermtions 
tbit  haye  been  made,  it  may  be  convenient  that  I  :»1iouId  brielly  stat<f  mv  own  views 
vpon  the  subject.  In  making  that  proposition,  Iiowcver,  I  would  beg  it  to  be  under- 
Iteod  that  I  do  not  speak  in  any  oflleial  capacity  whatever  ;  I  spiMik  simplv  as  an 
bfcwim  like  any  other  gentleman  who  may  be  present  at  tliis  mooting,  and  t  think 
tkHean  certain  grounds  which  really  entitle  me  to  give  an  opinion,  for  it  so  happens 
that  it  ia  now  thirty -five  years  since  I  first  went  into  the  public  service  in  Persia, 
■d  that  from  that  time  to  the  present  I  have  been  continuously  engaged  in  studying, 
ad  oecanonallj  in  directing,  our  relations  with  the  nations  of  Central  Asia,  so  tlmt-, 
■  fiv  at  experience  goes,  I  may  bo  permitted  to  speak  with  some  autliority,  at  the 
■na  tune,  of  course,  I  may  bo  liable  to  error  like  any  other  gentleman.  Now,  with 
AfMfew  words  of  preface,  I  would  just  ask  the  meeting  to  consider  what  the  real 
OD  before  it  is ;  I  mean  the  political  question,  for  that  is  the  most  interesting 
for  the  pablic,  not  that  I  at  all  undervalue  thegtrographieal  and  ethnographical 
of  Mr.  Campbell's  paper,  they  arc  all  of  first  rate  importance.  But  the 
r  question  which,  undoubtedly,  at  the  present  time  most  engages  public 
itioB  is,  how  lar  there  is  any  rvoX  danger  to  India  from  the  jK>3ition  and  move- 
of  Bossia  in  the  cast,  and  if  there  is  any  such  danger,  how  it  may  best  be 

On  this  point,  then,  I  say  frankly  that  I  do  not  boli<.>ve  there  is  any  real  danger 

ilaD.    When  I  say  real  danger,  I  mean  danger  of  actual  hivasion.     If  the  public 
iHilood  what  the  present  position  of  Russia  in  Turkistan  was,  or  what  it  may  be 
tilt  fiitore,  I  think  that  veir  much  of  the  present  feeling  of  apprehension  would  bo 
td.    Bat,  unfortunately,  great  ignorance  prevails  upon  these  subjects.    The 
notion  is  that  Russia  has  overran  all  Turkistan,  and  anneied  it,  has,  in  fact, 
the  whole  country,  and  has  thus  become  almost  a  neighbour  to  us  in 
But  snch  is  not  by  any  moans  the  case,  all  that  Russia  has  really  done  up  to 
ent  time  is  to  conquer  and  annex  the  country  as  fur  as  the  Jaxartes.     Hi 


conquer  and  annex  the  country  as  fur  as  the  Jaxartes.  Ihat 
■dJmIuic line  which  you  see  marked  on  the  map  by  a  thread,  stretching  from  the 
MMrtM  beyond  Samarcand,  is  not  a  conquest,  it  is  a  mere  cordon  of  military  ])0sts. 
Bma  hat  not,  in  fact,  annexed  any  portion  of  the  country  on  this  bide  of  tlic 
JaortBt.  Although  she  occupies  Ura-tepeh,  Jezmk,  Samarcand,  imd  Katta-Kurgan, 
itiiMegBly  m  a  military  cordon,  established  for  a  specific  pur}K>se.  This  advanced 
MiiJiiiint.  indeed,  was  suggested  by  one  of  her  Generals,  for  the  purpose  of  what  we 
■I,  in  nautical  phrase,  "  breaking  the  line.**  The  object,  as  Konianoski  distinctly 
wn,  o(  pnahine  on  to  Samarcand,  was  to  tUvide  the  territories  of  Kokand  from  those 
■Bofchra^  and  to  press  equally  upon  both.  Although,  indeed,  she  has  thus  run  a 
1m  of  military  posts  as  far  as  Katta- Kurgan,  she  has  not  annexed  any  (lurt  of  the 
•oath  of  the  Jaxartes,  that  is,  she  does  not  collect  the  revenues,  nor  doi>s  she 
I  jnnsdietion.  There  are,  in  fact,  no  Russian  courts,  or  any  of  the  inai*]iincry 
nment  snch  as  is  in  full  work  on  the  northern  side  of  the  Jaxartes.  ^Jet  us 
r,  too,  what  she  proposes  to  do  in  the  future,  what  is  tlie  politi<v'il  ]x>sit.ion  at 
lUflh^e  aims?  She  mtends  avowedly,  sooner  or  later,  t:)  brin<j;  the  Khanates  as 
■idiimder  her  control  as  possible.  But  she  never  meditates  conquest  or  occupa> 
te  IB  tilt  wholeaJe  way  in  which  we  have  conquered  and  occupied  India.  She  is 
fmkddj  aware  that  such  an  entire  6iip<'rcession  of  native  power  is  beyond  her 
To  ocenpy  and  annex  the  three  Khanates,  io  incorporates  them  in  her 
I,  to  oolieot  the  revenues,  to  bring  the  Kus^tian  laws  into  ))lay  tliroughout 
BtfT,  would  require  probably  an  Army  of  1(I0,<XK)  men,  and  for  sui'h  a 
taek  she  ia  not  prcpaml.  All  that  she  proposes,  then,  to  do,  is  to  exert  a 
fiillafnw*  ower  the  country,  to  maintain  a  military  occu]>ation  at  t^rtain  points, 
hi  to  heap  the  natiye  governors  generally  in  power,  and  through  them  to  exercise 
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s  full  political  cantrcl  oipr  the  ialmbitants.  Tfoir  Ibnt.  is  precisely  tlie  porition  i 
vliieli  we  were  placed  during  oar  acaupation  of  Affglmnigtaii  in  1839-^.  It  is 
falw  poaition  for  any  Europeui  nation  to  occupy  in  Aela,  and  it  would  be  for  "Rumi 
in  Turkistan  a  Btill  mora  precarious  positiou  than  it  was  for  u»  in  AffghanisW^^ 
insemuch.  as  the  would  be  much  further  from  her  supportB,  and  woidd  be  witliac 
anj  pnrtj  in  the  country  to  befriend  ber,  such  as  wo  had  in  AfTghanistan.  Them 
fore,  if  Bbc  realizes  wbut  ber  own  Officers  aaj  ehe  aims  at,  sbe  will  be  in  a  poutioni 
which  we  shall  haye  much  more  powM  lo  injure  her  than  slie  will  haye  lo  injure  f  "■ 
That  is  the  great  truth  which  I  am  aniioua  to  point  out,  Inattad,  then,  of  on , 
liaving  to  apply  to  her  for  forbearanco,  tba  more  natural  course  would  be  for  her  t 
appW  to  us  for  forbearance.  So  long  as  afflilrs  remain  tn  the  position  1  haTS  h  " 
ratBfl,  it  is  Quito  ab»urd  to  talk  of  dancer  lo  India  trom  an  inyasion  by  Kussia.  ^^ 
that  she  coiud  ever  possibly  do  would  be  to  intrigue  with  the  Affgbaas,  and  throng 
them  to  croalfi  disorder  on  our  frontiers.  But  if  she  attempts  anything  of  that  ij" 
we  hare  the  means  of  retaliating.  I  am,  of  course,  putting  an  ettreme  caso. 
present  wo  know  that  Bussia  has  no  intention  of  the  sort,  and  it  is  verj  unlike^ 
that  she  wiil  over  have  any  such  intention.  It  is  true  that  in  tbe  semi-officoi 
Eussian  papers  aUusion  is  made  to  the  possibility  ab  some  future  '  -  —  - 
demonstration  against  India.  It  is  argued,  indeed,  by  Bussian  politicians  u  one 
the  most  raluablo  results  of  their  present  rooTements  in  Central  Asia,  that  in  tl 
«TeDt  of  any  comphcationi  in  Europe,  Russia  will  be  in  a  far  stronger  posititm  : 
regards  England  than  she  was  at  tbe  time  of  the  Crimean  war,  and  who  wiU  guna 
this  argument  F  It  is  a  sclf-erident  truth,  and  if  Bussia  did  not  avow  the  feeUl 
we  should  all  equally  know  that  it  eiiited.  But  it  is  equally  possible  that  she  nu 
eiaggerate  tbe  value  of  her  present  improved  position.  I  do  not  myself  think  Ih 
that  position,  regarded  as  a  better  means  of  injuring  lis,  is  reaDy  of  any  great  il 
noriance.  At  any  rate,  if  we  keep  up  friendly  relations  both  with  Persia  and  Cabi 
it  seems  to  mc  that  Bussia  is  naarly  powerless  to  harm  us.  I  Uy  great  stress  M  tl 
same  time  upon  (hose  two  points,  and  it  is  In  that  view  that  I  think  we  ba*a  Mb 
most  judiciously,  I  will  not  say  in  subsidizing,  because  we  hale  not  subsidiied,  b 
in  establishing  friendly  relations  by  means  of  a  liberal  pecuniary  assistance  iril 
the  Ameer  of  Cabul,  and  I  further  think  we  shonld  equally  be  acting  jndiciouily  j 
eierting  ourselTes,  as  was  suggested  the  other  day  by  SirVinoontEjre,  in  the  le^n 
he  delirered  in  this  room,  to  strengthen  our  interests  in  Persia,  and  to  cultiraj 
intimate  relntions  with  that  power.  So  long,  indeed,  its  wc  arc  really  on  ainoen  m 
cordial  terms  witli  our  neighbours  in  Persia  and  AJTghanisLan,  not  only  caa  I 
inTBsion  or  demonstration  against  India  be  attempted,  but  no  possible  intrignM,: 
they  were  attempted,  could  succeed  in  raising  trouble  on  tbe  frontiers.  There  ai 
two  further  points  referring  to  our  relations  with  Russia  which  I  am  deairou  < 
briefly  noticing.  Firstly,  it  has  been  suggested  by  some  of  tbe  leading  organa  of  til 
English  press,  as  well  as  by  others  in   India,  that  there  should   be  "  " 


agreement  or  conventian  with  Bussia  for  the  neutralisation  of  Aflghanistan,  and  thi 
suggestion  seems   to  hare  been  Tcry   faTounibly  receiTed  bv  the  public  of  bot 
countries.    Tbe  second  point  refers  to  the  announcement  whieii  was  made  the  otl  ' 
da;  in  this  room  by  Sir  Roderick  Murcliison,  that  the  Emperor  of  Ruida  h 
offidslly  declared  that  Affghanistan  waa  beyond  his  sphere  of  action,  that  undor 
cirrumstances  would  be  interfere  in  any  way,  polittcaUy  or  otherwise,  wiUi  t 
'  AITghnni.    Now  I  must  say  that  if  such  a  communiiation  has  been  really  made, 
must  be  recoivcd  as  a  very  gratifying  mark  of  tbe  good  feeling  of  a  friendly  paw 
but  I  do  not  think  it  can  ha»e  any  practieal  bearing  upon  the  future  trealment  of  1 
Central  Asian  qaestion.    I  should  at  any  rate  feel  eiactly  as  comfortable,  and  n 
bably  more  independent,  if  no  aacb  assurance  had  been  given,     I  think  wo  i 
enough  in  India  to  look  after  our  own  interests.    I  cannot  conoeive  • 
our  going  to  Russia  to  propose  a  oonyention  for  a  delimitation  of  fi         ..     _ 
it  would  be  better  that  matters  should  be  left  to  run  their  course.     As  I  sud  b 
Russia  lias  as  much  need  of  fo^bearanc(^  from  us  as  ire  have  from  her.    At  the 
time  1  do   luk,  what  is  the  use  of  all  these  joatousiei  and  recriniiDatioDS?    flnn^ 
Asia  is  quite  largo  enough  for  both  of  ui.     I  should  say  let  Russia  run  her  om 
course  in  Central  Asia  without  any  interference  on  our  part ;   let  her  tettla  ~  ~ ' 
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foloiuie  the  Khaoates.  It  will  toke  licr  a  long  time,  it  will  take  her  at  leant  a 
gCBcnUoB  before  she  brings  them  into  any  real  subjection  to  her  authority.  Let  her 
oecnpj  herself  with  that  task,  and  if  she  succeeds  it  will  be  a  great  gain  in  the  wa^ 
of  ciruiiation.  As  philanthropists  we  must  needs  wish  for  her  surcrei^s,  and  politi- 
cdlT  I  really  do  not  think  it  matters  mucli  one  way  or  the  other.  In  the  meantime 
I  think  we  ought  principally  to  attend  to  our  own  duties  in  Ilindostan ;  and, 
Meoadarily,  to  cultiTato  mendly  relations  with  our  neighbours.  Let  us  conciliate 
the  AQhani  by  liberal  presents  of  arms  and  money,  for  that  is  the  only  way  etfoc- 
tmhj  to  touch  them,  and  baring  once  secured  them  in  our  interest,  let  us  maintain 
ikcm  •■  a  Mnt  of  "  buifer/'  to  prevent  a  contact  with  powers  beyond  them,  whicli 
■i^it,  under  certain  circumstances,  be  dangerous.  There  is  one  other  point  which 
bt  not  bem  alluded  to,  but  which  is  nevertheless  of  somt;  importance  at  the  present 
crin,  I  mmn,  oommorcial  rivalry.  Putting  aside  all  political  questions,  I  still  think 
Hmtb  wiQ  be,  as  a  necessary  consequence  of  the  recent  movements,  considerable 
eamnerrial  riralry  between  Russia  and  England  in  Central  Asia.  Russia  is 
neeediD^y  anxious  to  bring  her  own  produce  and  manufactures  into  that  country, 
md  she  will  thua  be  natunlly  disposed  to  shut  out  our  commerce  as  much  as 
fsnble.  I  need  hardly  remind  the  meeting  that  the  doctrine  of  free  trade  has  not 
ywtialed  into  Russia.  In  St.  Potersburgh  they  arc  still  protectionuts,  and  maintain 
iprahibitiTe  tariff  upon  our  cotton  goods  up  to  the  present  day,  and  this  system  will 
lauedlj  be  extended  to  all  the  Russian  conquests  in  Central  Asia ;  but  tliis  after 
iD  k  an  eril  that  will  correct  itself,  because  if  the  Indian  trade  is  found  to  be 
hentiTe,  there  will  arise  an  extensive  system  of  smuggling  on  theTurki^tan  frontier, 
vUeh  will  be  moat  iiyurious  to  the  exdiequer  and  mof>t  damaging  to  public  morality 
(h  has  been  the  caee  on  the  Western  frontier  of  Russia).  Before  concluding,  I 
CBBOt  help  njing  that  I  think  it  is  a  great  pity  a  discussion  of  this  important 
■bnet  haa  not  boon  entered  upon  in  a  more  public  and  general  way.  I  regret  ox- 
tmlSn^j  that  on  two  occasions  such  discussions  should  have  been  stopped  in  Parlia- 
■mL  I  atill  hope,  however,  the  day  will  come  for  a  fidl  discussion.  It  seems  to 
■etliat  the  more  this  question  is  ventilated,  and  the  more  the  proJt  and  cons  of  it 
•itpablidy  discussed,  the  more  tranquillizing  will  bo  the  effect  both  in  India  and 
EHoand.  In  India  the  public  will  learn  that  Rutt^ia  is  not  advancing  with  mighty 
ibMn,  ■§  we  sometimes  near,  to  swallow  us  up  bodily.  They  will  learn  tliut  she  is 
iwDy  stationaiy ;  that  she  has  no  desire  to  injun'  us  ;  and  that  if  she  had  any  such 
done  die  has  not  the  power.  While  wc,  in  Kngland,  shall  also  derive  ('on^icfomblo 
kMlt  from  the  discussion.  One  result  will  be  that  wo  shall  sec  it  in  not  wise  to 
nriMe  a  friendly  power  by  querulous  nnd  premature  complaints ;  that  it  \a  not  wi«c 
oAer  to  tiy  ana  bind  a  giant  in  the  silken  cords  of  diplomacy.  What  wc  should 
^k  to  pursue  our  career  of  good  government  and  improvement  in  India  ;  to  avoid 
iUcHiBes  of  oflbnoe  and  misunderstanding  with  our  neighbours,  while,  ut  tlic  same 
ine,  vetake  all  Iq^timatc  prcca\ition.s  with  the  view  to  strengthen  our  own  {losition, 
wdtn  prepared  if  the  occasion  should  ari!*e  to  adopt  any  further  mc;isures  that. 
be  necessary  for  the  protection   of  our  intcrt*dts  or  the   vindic;ition  of  our 


Vr.  CiXFBnii :  Gentlemen,  I  deem  it  a  very  great  happincH-*  tlmt  my  feeble 

iftrts  to  inform  you,  have  been  the  (M'casion  of  bringini;  out  »f)  mueh  more  ripe  and 

■tkoritatire  an  exposition  of  this  subject,  from  our  gallant  and  learncil  Chairman, 

vbohas  jnst  addressed  you.     I  feci  that  what  he  hu^  said  almost  relieves  mc  of  the 

Mnty  of  adding  much  more  ui>«)n  tin*  subject  by  way  of  rc])ly.     1  am  afraid  1 

bne  detained  you  a  long  time.     I  have  beat  a  long  way  about  the  bu^h,  but  Sir 

flsHT  Bawlinson,  as  far  as  the  politi<'nl  question  is  eonremed,  has  ntated  the  ver\' 

iofld  of  the  malter.     He  has  explained  clearly  an<l  authoritatively  that  Russia  hu'i 

Ml  eonqnered  Turkistan,  but  has  only  cstablislied  a  chain  of  mill  tar  v  posts  in  a 

ewtun  portion  of  that  country.   I  am  ])roud  to  have  a  confirmation  of  tlie  8ugi;e.->tioii 

Alt  I  Tentured  to  throw  out,  tliat   if   Russia  .-hould  <lctermine  to  conqurT  that 
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eridmt  to  almost  oteij  ona  in  (Jiia  room.  1  ilo  notthinli  tlisro  urvint 
ftnatt  on  which  I  need  so;  iniii!li.  1  wuull  rntbcr  afoid  ex{>r«Hin(;  an  opii 
mpeet  to  llm  iiogotialioiu  trilh  Uia  Amcor  Slioro  jUi.  I  hare  nn  lufanuat. 
ti»t  subject !  ntid  I  lilmolit  bn  punj,  iw  a  wirvant  or  lh«  Indiuii  OatJ 
•ttonpt  to  expiwsH  an  opinion  nt  prMwnt.  Therpfoi*. !  wUl  only 
I  mott  tboroDEhly  nnd  bonKil;  nmour  in  all  ihal.  bu  boon  Mtd  I 
linnon  anil  iitHcr  spaklian,  with  regard  to  Ihn  oi]M>dienq]r  of  ml 
vith  tlie  AtaiufT  of  CabuJ.  I  beUere  it  is  dniTiiblo  in  arerj  wit;, 
intcpeuls,  or  lor  AtTglun  intcrosta,  or  for  oar  polio/  and  ooaimei 
to  oultiratfl  liivndlj  poktiong  with  tbo  ralor  of  dbal.  Tn  fyio 
diflbranl  miUtar.  Aud  linw  hr  we  nhoald  maibt  him  or  plfldf 
dimw  u  to  twaiaranm  in  nuy  slu^w  in  Gxe  fiitiirti  ta  it  >ii*tti>r  U' 
nuitr  not  ctprcn  on  opinion,  b«nnw  I  Iwtv  not  tlia  idcoiu  of  I 
I  ilioiild  hko  to  wy  ono  word,  u  rcipccti  tlM  declomtiOD  at  intantioiis  oiul 
thu  Bnip^ror  at  Ituiiaift  to  wbiiih  ojloaiaii  h»  iievn  iiiodii.  ani)  wlilcb  Sir 
UiirchiiHin  uiiDounood  in  tliU  room  Ibu  other  day.  I  think  Sir  Hmr?  Bai 
ntmbrii*  hovf  ao  far  diffired  from  me  on  that  point,  u  to  laid  »ou  to  '   '* 

«na  nron^  in  eipr»«mg  ploaaaro  at  tlint  ruinniinRi'ninnt.    With   

will  u;  Diia,  Uinr  while  1  LiiorouRlily  coacur  tbal  it  would  be  oil 
for  lu  to  ^  to  lli<7  Kmpirror  of  Rassia  and  mj,  "  Wo  ant  «zei 
thcieriiBiouriof  yonrpropwdin^,  wohoppyort  willlcU  uslhrt 
injnn  us,"  I  think,  on  the  other  hand,  tin  Gi  ~  ''  " 

power  and  baling  hinuuilF  an  inlorert  in  Onntnil 
that  quBrlfr  lu  wc  a»,  if  tba  Kmperor  of  Bn^- 
th  inks  proper  of  hi*  own  accord  locomafbrwarl 
oonvtrci,  sinnc  lie  pledge*  hiinsalf  not  lo  intcrl 
well  BctHTpt  llutt  aasiimiicc  with  the  ruaiv  fiuntii< 
dieation  of  good  will  on  the  part  of  Ruuio,  whi' 
a  good  undentimdine  advnnlageauE  bath  to  oiLrr< 
to  wy  boloru,  if  wc  throw  dirt  enough,  soma  of  i: 
O  false  Bud  over  lo  iiiinuuounibli'  iiliiWi  up>ii 

I.  that 
1  good  dnnl  drawn  to  this  nubject.    Then, 
■Bother  linw  to  be  tiikon.    It  is  saiit  tliiit  ths  nntlre  mind  in  India  is  d'  ' 
these  mpoTtn.    I  will  say  si  onre  that  if.  iu  any  di<gTe«,  iho  natim  mind 
dictnrbnl  on  tlits  subjnrt,  u-e  ow«  it  entirely  to  ouriclTva.    I  bclir 

happened  in  Ccnlml  Asia,  and  nothing  ho*  coma  IVom  A0^bBu  ■  ..  ..__  

■nriouily  to  disturb  the  ualivos.    I'ho  nativm  of  India  know  ths  AOicha&s  as  ■ 
we  do.  and  scundy  bvliere,  and,  at  all  srcnts.  do  not  act  upon  Uic^r  storiN.     I 
there  is  not  mui-b  importanee  to  bu  ottributcid  to  thcso  itoriea  among  tha  u 
exeept  eo  far  as  tliey  are  dorivod  from  our  Dowspapors.    Is  it  nut  the  but  tha 
nowspafi«rs  tcom  with  olornuug  riiinnurs  with  reip«ct  to  Buwua  ?    Wa  aro  U 
KuEBta  IS  here,  that  B.a»iB  is  tkurr,  that  Russia  has  orasssd  the  Oiua,  md  m 
if  IhcT  wen-  at  our  doors.    Thcso  parngraphi  oppcnr  in  onr  English  n 
You  do  not  Eupposa  tliat  those  paragraphs  oro  not  copiod  tnl«  tbc  luitiTS  a 
Of  eonise  they  btb.     We  du  all  we  con  lo  ciiiil*  Ilia  uatin)  mind,  and  O 
bidiere  l^t  we  are  really  apprehrnaiTU  of  tha  Russians,    "niereroits  I  Hi 
EnipCTor  of  Russia  does  como  Ibrword  and  say  he  does  not  intend  to  pn*))  f 
our  llroDlier  or  to  interfeni  witli  AtTghanitlan.  if  we  haia  the  plcdno  of  tk«  lb 
of  Bossia,  who  is  Ibn  ivsponsiblu  head  of  a  great  Knropeaa  Htsle,  that  ho  w 
interfere  with  AflJ^hanistnn,  I  say  it  will  relieni  us  of  a  good  deal  of  tl      ' 
Mpecinlly  of  some  of  those  reports  which  may  oObi-t  tlie  naiivn  mind, 
allude  to  the  Ti-ruim  routa.  becaon)  I  feci  that  that  is  a  ■iihjvct.  (list  ht* 


press,  it  prmeat«B  the  public  mind  ;  and  it  is,  no  d>'i 
mind  iu  tliis  eountry  has  been  n  good  deal  drown  to 


1  for  the  last  thirtj  of  forty  ynors.    Tho  Rus  .     

that  direotioa  than  tbejr  wen.'  >  and  in  tbo  prm'nce  of  Sir  Ucni?  BawUasod  I  *> 
not  attempt  to  give  an  opinion  upon  that  suhject. 

Iha  CiiiiuijJi :  Before  tha  miii^ting  breaks  Dp,  pcmut  nui  U)  1 1  pi  uw  jonr  ■ 
motu  thanks  to  Mr.  Ounpbell  fur  liis  paper. 


€bmmQ  UTiejttmg. 


Monday,  April  19th,  1869. 


Hajor-Okhxbal  F.  W.  IIAMILTON,  C.B.,  Vice-President  lu  the 

Chair. 


lAKES  of  MBMBEBS  who  joined  the  Institution  between  the  IJith  and  19th 

April,  1889. 

ANNUAL. 

Bmod,  nvncis,  lient.  Boy.  Mar.  Art.     1^ 
Sowl^,  HeniT  F.y  Lieut.  78th  Highlanders.     1/. 

ObmpbeU  and 'fitntheden,  Bight  Uou.  VV.  F.  Bacon,  Major  46th  Middlesex 
Bale  Yob.    U 


A  FBOFOSITION   FOR   ONE    GENERAL   MILITARY   SCHOOL 

FOR  THE  ARMY. 

A  paper  by  Colonel  T.  Bbknabd  Collinson,  R.E., 
and  read  by  the  Secret^vsy. 

Tb  Chairman  :  The  Secretary  will  now  i*ead  a  paper  by  Colonel 
Benard  Collinson,  of  the  Royal  Engineers,  who  is  at  present  at  Malta. 
IiMret  tiiat  in  conBequence  of  that  circumstiince  ho  will  be  unable  to 
RM  the  paper  himself.  After  it  has  been  read  I  shall  invite  di.s- 
amion  on  it,  and  I  have  no  doubt  that  Hoine  gentlemen  present  will  ofr'or 
HBB  observations  and  open  the  way  for  the  discussion  of  a  subject  so 
■terasting  to  the  future  of  tlie  Army. 

The  Sscbrart:  The  appointment  of  a  Commission  to  innuire  iiitr> 
tke  STStem  of  Education  of  Candidates  for  Commissions  in  the  Army 
An  a  legitimate  opening  for  the  discussion  of  the  subject  in  general, 
Mdooe  which  the  Royal  United  Service  Institution  can  fill  with  great 
pra|iriety,  and  no  doubt  with  benefit  to  the  labours  of  the  Commis- 


The  fdlowing  {Hropositions  on  the  subject  will  serve  at  least  as  a 
hm  for  the  ducnssion ;  they  are  the  results  of  personal  experii^ice 
h  Ae  education  of  young  OlHcers.  In  taking  up  such  a  subject,  it 
lemed  to  me  desirable  to  iM^gin  from  the  foundation  of  the  qualities 
■Bqvred  in  an  OflBcer ;  but  it  is  done  in  a  rude,  imperfect  manner,  for  it 
pwyail^  involves  questions  too  intricate  and  extensive  for  mo  to  deal 
witty  or  for  such  a  paper  as  t^s.    In  attempting  it,  I  have  endeavoured 

s  2 
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tu  classify  the  branches  of  the  Amiy  without  any  prediapoeiticni' 
nverrute  the  importance  of  any  ontt  purt  of  a  aerviue,  the  efficient 
which,  though  depending  in  a  great  measure  ou  the  mutual  cu-opc 
tioo  of  all  blanches,  b  really  based  on  qualitiea  beyond  the  r 
any  scheme  of  public  education. 

i.  The  qualities  one  would  desire  to  see  in  young  men  SQeking  tO 
Officers  iu  tlie  Anny  may  be  clasBified  in  three  great  ilivisiouK ; 
fkytical  Streni/t/i ;  2ud,  Imagination ;  ZrA,  Reasoning  Povxr,  Thui^e  tl 
great  branches  of  human  faculty  may,  in  tbeir  vaiioos  ramifications 
considered  to  comprise  every  quality,  and  practically  to  embrace  ef 
branch  of  knowledge  that  an  OflScer  in  the  Army  should  posBess :  \ 
the  comparative  ost«nt  of  each  only  that  requires  to  bo  varied  for 
different  branches  of  the  Army,  But  if  we  assume  that  the  follon 
qualities  are  compreheuded  under  each  head,  then  every  Officer 
every  branch  of  the  Army  requires  a  certain  amount  of  each. 

let.  P/ii/gica{  Slrtagth.^Undcr  this  head  would  bo  included  sldll  l 
activity  in  all  kinds  of  sports  and  exercises,  as  well  as  a  certain  amo 
of  bodily  health  and  strength ;  without  this  no  body  of  OfiJcere,  tu 
ever  talented  or  able,  or  otherwise  powerful,  would  be  efficieat 
active  c&mp&ij,'iiiug.  With  it,  and  with  habits  of  discipllQe,  as  long 
there  are  some  able  meu  to  guide  the  Army,  talent  and  l«anuD^ 
not  of  so  great  importance  to  the  body  of  the  Officers. 

2nd.  Imagiittition,  or  the  faculty  of  readily  taking  iu  ideas,  and  of  I 
ceiving  and  retaining,  and  to  a  certain  extent  arranging  impresi 
of  things;  beingquick-wittcdand  rcadyof  resource;  tnequab^wl 
makes  a  man  quick  to  learn  practical  things,  and  to  inreot  pracd 
remedies  in  difficulties.  It  is  not  easy  to  test  the  qualification  of  I 
)>erson  in  this  faculty.  Those  who  have  it,  are  generally  artist! 
some  kind,  or  linguists,  or  experimental  philoBophcra ;  and  Uie  p 
sence  of  these  gifts  affords  aii  index  of  the  probable  exiuleiice  of  \ 
quality.  It  is  one  of  great  value  in  Officers,  and  has  been  a  c' 
ingredient  in  the  character  of  many  great  soldiers. 

3rd.  Eeasoaing  Power ;  or  the  capability  of  induction ;  of  eoinpar 
and  deducing  conclusions  from  facts  and  circumstance's,  and  judf 
of  the  future  results  of  them. 

This  is  a  faculty  which,  though  not  always  nor  fully  appertain 
to  meu  of  mathematical  quality  of  mind,  is  generally  more  or  lees  a 
hoctcd  with  that  quality,  so  that  its  presence  can  be  taken  to  a  g 
extent,  as  an  indication  of  reasoning  power  in  general. 

Though  an  essential  quality  in  great  leaders  of  armies,  and  in  s  ^^ 
branches  of  the  Army,  it  is  not  so  with  Officers  of  an  army  gonenl 
as  compared  with  the  two  other  qualities. 

2.  It  is  of  course  necessary  that  Officers  in  the  Army  should  alao  pi 
sess  some  knowledge  of  certain  branches  of  learning  and  urts;  i 
the  tests  necessary  fur  ascertaining  the  required  qualificationti  tu  tli 
subjects,  will  be  iJso  available  for  testing  tno  presence  of  the  mtjni 
amoujitof  each  of  these  three  faculties  above-mentioned,  for  iiistai 
it  is  advantageous  that  Officers  generally  should  be  acqiuualed  w 
modern  liiuguaf^s  and  history,  and  should  also  be  able  to  draw  < 
recti;  plans  and  views  of  countries :  the  tests  for  these  subjects  ' 
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help  to  show  the  amount  of  imagination  they  posBcss.  And  the 
tests  for  asoertaining  their  mathomatical  and  classical  knowledge,  of 
both  of  which  OflScers  should  possess  some  amount,  will  also  test  their 
reasoning  capability. 

3.  The  OffacerH  in  the  different  branches  of  the  Army,  that  is  to  say 
Infantiy,  Cavalry,  Artillery,  Engineers,  and  Staff,  will  require  to 
jKMsess  these  qualities  in  different  proportions. 

For  the  Infantry  Officer,  physical  power  and  readiness  of  resource, 
are  of  more  importance  than  reasoning  power.  Cavalry  Officers  would 
require  the  same  qualities  in  the  same  propoitions,  but  in  a  higher 
degree :  because  they  have  the  additional  duty  of  the  care  of  animals, 
and  their  work  extends  over  a  greater  field,  both  in  space  and  kind. 
Artillery  Officers  have  not  only  the  charge  of  animals  and  machines, 
bat  work  extending  over  a  greater  field  than  Cavalry  or  Infantry, 
and  which  reciuires  a  greater  knowledge  of  physical  science.  For  them, 
diereforc,  reasoning  power  is  of  greater  importance,  and  all  the 
qualities  are  required  in  a  higher  degree.  Engineer  officers  have  com- 
paratively small  charge  of  men,  animals,  or  machines ;  their  work  lies 
duefiy  in  dealing  with  everything  relating  to  physical  science,  and  to 
inedianical  construction  in  an  army,  which  necessitates  greater  reason- 
ing power;  at  the  same  time  from  their  being  constantly  required  to 
exercise  their  knowledge  under  divergent  difficulties,  they  also  require 
a  fair  amount  of  the  imaginative  quality.  The  Officers  of  the  General 
Staff  of  the  Army  require  a  large  amount  of  physical  strength  from  the 
eoDstaut  demand  on  their  activity ;  and  a  large  amount  of  imagina- 
tive power,  as  their  duty  mainly  consists  in  collecting  and  collating 
information  for  the  Commanders ;  but  as  they  are  not  required  to  form 
onodosions  on  the  information,  they  do  not  require  so  great  an  amount 
of  reasoning  power. 

4.  The  next  question  is,  what  is  the  best  mode  of  obtaining  these 
different  classes  of  Officers  for  the  Ami}' ;  whether  by  single  examina- 
Uoa  from  the  ordinary  schools  of  the  country  direct,  or  by  special 
education  in  a  separate  school  ? 

As  regards  the  Officers  for  the  Infantry  and  Cavalry  tlu^re  is  little 

difficulty.    The  education  in  the  public  schools  of  the  country  is  amply 

raffidcnt  to  insure  every  qualification  in  the  way  of  the  knowledge  they 

require,  and  affords  the  best  means  of  testing  the  amount  of  the  three 

above-mentioned  faculties  they  possess.      Such  technical  knowledge 

and  training  as  they  require  can  be  given  them  in  their  regiments  after 

joining,  better  than  hi  any  specifil  school.     Their  qualifi(-ations  can  be 

perfectly  well  tested  by  u  single  examination  when  they  come  to  the 

age  for  entering  the  Army,  direct  from  the  ordinary  schools  of  tint 

eooDtiy.     There  are  some  great  advantages  in  this  system,  which  is 

that  now  in  practice  for  obtaining  the  gieatt^st  part  of  the  Offiwrs  of 

the  Army.     The  young  men  are  not  removed  from  the  ordinary  course 

of  the  CMlncalion  of  the  country  before  the  time  for  their  trial;  they 

icmain  to  the  last  moment  subject  to  the  influence  of  the  public  schools, 

or  such  teaching  as  their  own  friends  sele<:*t,  and  if  at  a  public  school, 

there  could  hardly  be  desired  a  better  trahiing  for  the  Army;  it  is 

mnch  better  than  that  of  any  possible  special  army  school.     Indeed 
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special  schools  are  to  be  avoided  as  nmch  as  posmUe }  thej  inevil 
tend  to  hand  down  from  veneration  to  genentioii  a  narrow  qrstem 
and  fixed  ideas,  in  which  all  the  Officers  thece  ednoatad  grow  up.  If 
they  are  self-supporting,  they  will  be  too  expensive  for  a  large  daas 
of  persons  whose  chilcLren  are  oUierwise  very  saitalile  candUates  for 
the  Army ;  and  if  not  self«Bnpporting,  Uiey  will  entaiLapiiblic  ezpen- 
dituro  extravagant  for  the  object. 

5.  In  some  cases  special  schods  are  absolatdy  neoeaaaiy,  as  we  shall 
presently  have  to  consider;  and  when  th^  are  naeoosaiy  it  seems 
equally  so,— as  we  shall  consider  hereafter,— that  tbe  candidatfia  should 
be  taken  at  a  much  earlier  age  than  that  at  which  thej  woaM  get  their 
commissions  under  the  <Ureot  system,  so  muoh  sooner,  thecefon^  from 
the  ordinary  schools  of  the  countrv. 

6.  The  mode  in  which  the  ezistmg  system  <^  direct  examinations  is 
carried  on,  has  considerable  disadvantages,  the  dnef  of  which  is,^  that 
it  encourages  and  almost  necessitates  some  months'  qiecial  tnuning 
under  those  private  totors  who  have  sprang  into  so  flourishing  an 
existence  since  competitive  exammations  oegan,  and  who  feed  the  head 
at  the  expense  of  the  body,  spirit,  and  onderstanding.  These  disa^ 
vantages  might  be  avoided,  either  by  so  arraogiDg  l£e  test  examina- 
tion as  to  be  more  in  accord  with  the  ordinaiy  education  is  the  pnUic. 
schools,  so  that  there  would  be  scarcely  any  differenoe  between  then 
and  the  extrance  examinations  to  other  inatitntions;  or,  bj  phdng  i 
certain  number  of  commissions  at  the  disposal  of  certain  schools. 
under  proper  restrictions.  This  latter  plan,  which  was  onoe  tvisil 
\yith  success  for  Woolwich  Academy,  is  now  in  disfavoor,  in  coiMje*, 
quence  of  the  abolition  of  somewhat  similar  conditions  esdsting  bsr 
tween  some  public  schools  and  colleges;  those,  however,  whaiijW 
their  merits  or  demerits,  would  be  very  different  from  snek  ^ 
would  exist  between  public  schools  and  the  totally  independent  War 
Office. 

7.  But  the  Officers  of  artillery,  en^eers,  and  staff,  reqmre  a 
amount  of  special  trainhig.  Coming  to  the  profession  with 
qualifications  in  the  imagination  and  reasoning  faculties,  thMjV.biM 
to  learn  something  of  the  theory  and  practice  of  their  profassiflia, 
which  they  cannot  well  do  after  joining  for  service.  They  haivtt  lo 
learn  gunnery,  fortification,  surveying,  militaiy  history,  and  tlie  WpS- 
cation  of  mechanics  to  tiieir  special  duties.  A  special  sdhoolTjbli,. 
uecessary  for  these  objects,  just  as  special  schools  are  neoesswj  1^ 
teaching  thctheory  of  other  professions. 

8.  The  candidates  for  these  three  branches  can  be  efficiently 
in  the  same  school.  The  qualifications  for  entrance  are  of  the 
character,  different  only  in  degree,  and  the  course  of  special  ndnnstion  • 
is  nearly  the  same.  There  would  be  no  greater  differenoe  between  tkft 
candidates  at  entrance  than  now  exists  between  the  highest  and  loweak 
successful  candidates  for  the  artillery  and  engineer  sdiool  at  Wnol-i 
wich ;  the  highest  unsuccessful  candidates  for  which  sdio(d  fineqnen^j 
enter  tlie  Military  College  at  Sandhurst,  and  there  can  be  little  donbt 
but  that  the  highest  successful  candidates  for  Sandhurst  oonld  get 
into  Woolwich.    The  course  of  education  in  the  school  wcNildliave  to 
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i«  somewhat  varied  for  the  candidates  for  each  of  the'  throe  branclies, 
as  is  done  in  many  schools. 

9.  Aasumiug  that  it  is  practicable  to  combine  thoin  in  one  school, 
tliere  are  many  advantages  in  having  only  one  sucti  institution  for  the 
Army.  Up  to  a  ceitain  size  (the  maximum  nia\'  probably  hv  )>laccd  at 
400  Bcholiire)  one  scliool  is  more  evident,  as  well  as  more  oeonoiiiical 
than  the  same  numl)er  of  scholars  divided.  The  nnmb(>r  itself  is  a 
means  of  training,  a  larger  world  of  discipliiK.'.  A  lii^hor  class  of 
masters  can  be  em]>loyed,  and  being  in  gn^atiT  number  to^etluT,  can 
assist  each  other  more.  The  educational  a])[)lia]i(*<>s  can  be  on  a  better 
iHste,  and  also  tlie  arrangements  for  }x>ard  and  lodging.  The  greater 
number  of  candidates  affords  a  greater  clioiee  for  all  branches,  and  the 
greater  number  in  thes(*hool  gives  each  branch  a  /greater  choice.  The 
;!reater  the  school  the  less  tendency  to  narrow  arid  iixed  ideas,  esfje- 
cially  when  several  branches  arc  combiniMl. 

10.  The  age  at  which  scholars  should  be  admitted  to  such  a  school  is 
line  of  the  most  serious  parts  of  the  whole  (luestion.  To  take  tlxMu  a 
year  eooner  than  necessary  from  the  ordinary  schools  to  In'gin  a 
Hpecial  limited  course,  would  lose  much  of  the  good  r^f  those  schools; 
bat  the  course  of  subjects  above  enumeratt'd  as  requisite  for  th<)S(> 
throe  branches  could  not  be  saiisfactorily  taught  under  two  years, 
and  to  keep  young  men  at  s<.*hool  beyond  the  ordinary  age  at  which 
the  majinrity  of  Oflieers  get  their  commissi ons,  would  give  tin*  latter 
an  unfair  start  in  life,  and  make  the  school  un])o{)nlar.  But  the  most 
icrioiw  point  is  the  discipline.  The  difliculticH  that  have  arisen  at 
Woolwich  and  Sandhurst  of  late  y(^ars  in  this  matter  have  their  origin, 
I  believe,  in  the  impossibility  of  forcing  young  Knglishmen  of  the  age  at 
yMch  they  enter  the  universities,  to  brgin  to  go  thnuigh  the  discipline 
abaolately  necessary  for  Onicers  in  the  Army.  Tin>s(?  who  get  direct 
oommissions  are  subjected  to  it  by  being  mixed  with  a  larger  body  of 
(ilder  Officers,  who  have  the  habits  of  disci) iline.  and  wh(..se  business 
it  is  lo  cany  on  duties  necessitating  strict  obi'<lience. 

11.  A  body  gf  young  men  living  together  at  the  age  at  wiiieh  their 
fellowB  at  the  universities  or  in  life  are  aa'UstonuMl  to  have  a  certain 
Eberty,  will  not  submit  to  the  precise  regulations  on  all  the  minor 
affairs  of  life,  the  practice  of  ivhich  altogether  makes  up  the  habit  of 
discipliue.  Discipline  is  a  habit  nuK^h  more  than  a  reasonable  con- 
dnion,  and  like  all  other  habits  it  cannot  be  eonmienc(Hl  too  early; 
bit  it  is  absolutely  necessary  to  begin  before  u  y<»nng  man  coinmences 
to  form  his  own  judgmcMit,  not  because  his  judgment  would  neces- 
sarily go  against  the  discipline,  but  because  from  the  nature  of  it  h(> 
dcaaods  greater  freedom. 

18.  There  is  a  certain  disc^ipline  at  the  universities,  but  it  is  very 
differeiit  f rom  the  precise  regulations  for  time,  place,  and  circumstances 
in  military  life;  a  y(mng  man  goes  to  the  university  to  learn,  to  tliink, 
but  he  goes  to  a  military  sclnxU  very  nmcli  to  Icurn  to  obey  without 
thinking;  and  it  is  unncressary  in  mi i versifies  open  to  all  pn»l'<^ssi()ns 
and  in  all  the  world,  to  practise  such  striirt  discipline  of  bodvc  bivause 
the  very  fact  of  the  young  man's  pros] )ects  in  life  <lepending  on  the 
iwe  he  Biakea  of  the  university,  should  induce  suflicient  discipline.     But 
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in  educating  fof  a  profession  of  wbicli  discipline  of  body  fortns  o 
essential  pait,  it  would  bo  unjust  to  tlic  coimtry  not  to  cnforuo  ii 
practice  apocially.     The  above  coneidcratinu  would,  I  tliiiik,  uecusHiUia 
that  the  age  for  admission  tu  sucli  a  school  should  bu  at  leattt  twu  y    ~~ 
before  Ihitt  at  which  direct  comniiasLoue  arc  (^ven. 

13.  ABsutningthc  age  for  enti'aDCti  to  the  military  school  to  beal 
15,  the  next  question  concerns  the  tests  for  entrance,  and  the  course  d 
study  in  the  school. 

It  is,  I  think,  s  very  important  point  that  the  subjects  for  the  en  traDd 
examuialion  should  be  few.  Tbo  ReportH  of  the  Public  Schools  Co" 
mission,  and  the  results  of  the  examinations  at  Woolwich  uod  Saudhur 
all  seem  to  me  to  prove  that  it  is  impossible  to  educate  a  boy  prupeiljl 
in  moi-e  than  two  or  three  subjects.  When  it  is  attempted  to  teach  t 
boy  more  than  that  numlier,  it  is  not  education  but  mere  superfictil 
book  knowledge,  which  fills  liis  head  to  repletion,  and  strains  hi~ 
intellect  beyond  its  natural  powers  in  the  attempt  to  take  it  all  il 
The  conseqnence  is,  that  when  he  gets  his  commission,  at  the  ikgo  4 
which  he  ought  to  begin  to  educate  himself,  his  cducationul  forces  m 
worn  out,  and  a  reaction  against  all  kinds  of  study  takes  place. 

14.  Now,  it  is  very  necessary  that  every  candidate  for  the  milita 
flervice  should,  at  fifteen  years  old,  possess  a  good  knowledge  of  &iin{ 
Malheinat'cs,  of  Giograpliy,  and  of  the  elements  of  Xulural  Philwopha 
a  certain  (wrtiou  of  these  should,  therefore,  bo  eomrmlsory  in  t 
entrance  examination.  The  mathematice.  wliich  should  include  t 
elements  of  algebra  nud  geometry,  is  the  only  one  of  the  three  whic 
would  require  a  real  education;  tiie  iithertwo  would  be  merely  tJH 
grammars  of  subjects  to  be  subseiiueutly  studied,  and  would  be  lean 
almost  by  rote.  In  addition  to  theae  tiii'ee  compulsory  »ubjccte,  oiu 
and  one  only,  of  either  of  the  following  subjects  might  be  lakou  iq 
according  to  the  education  and  faculties  of  the  candidate : — 

Classics;   because  it  api>ours  probable   that  they  will   contume  t 
form  the  chief  subject  of  the  education  of  young  men  in  England,  «!-_ 
because  they  are  good  for  indicating  the  presence  of  both  the  iinagin*^ 
tjon  and  the  reasoning  faculties. 

Maihmnatias,  including  algebra  and  geometry ;  because  it  is  ft  sub 
ject  indispensable  to  two  of  the  brandies  of  t!ie  ecliool,  and  indicaia 
the  reasoning  power. 

Modem  Languagei ;  because  they  are  valuable  to  all  branches,  an 
indicate  the  imaginative  qualities.  But  only  one  language  should  t 
taken  up,  and  that  should  be  studied  like  the  elaHsic.<>,  thoroughly,  an 
in  connection  with  history. 

The  entrance    examination,    though   confined   to  a    small  „-^_ 

slionld  be  searching ;  its  object  being  not  to  etiGui-e  extent  of  kntn^ 
ledge,  but  to  ascertain  that  the  candidate  has  been  well  grounded  i 
the  olctnents  of  education,  and  that  be  bas  the  qualities  which  w[ 
enable  him  to  learn  the  subjects  requisite  for  his  military  education. 

lA.  1 1  does  not  seem  to  me  to  be  necessary  to  include  any  brandll 
of  drawing  in  the  enljvnce  examination,  although  it  is  an  indispensablt 
acquiivmont  for  a  large  portion  of  the  scholars.  The  fact  of  its  form* 
ing  a  considerable  part  of  the  course  of  the  scliool  will  be  sufficient  U 
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induce  those  who  have  the  p;\it,  to  cultivate  it,  and  any  further  encou- 
ngcmeut  would  make  them  neglect  some  mure  important  study  to 
ubtain  a  little  extra  skill  hi  this. 

16.  Before  any  candidate  is  examined  in  his  mental  quaUfications  lie 
Nhould  be  examined  in  his  physical  powers.  For  this  object  certain 
physiological  standards  would  have  to  be  veiy  carefully  determined, 
and  every  candidate  should  be  required,  by  means  of  some  practical 
experiments,  to  prove  his  qualifications  in  these  standards.  Up  to  a 
certain  point  these  should  be  compulsory  on  all  ciindidates ;  but  it 
would  be  desirable  to  encourage  simjilt^  gymnastic  exercises  beyond 
the  average  standards,  in  order  to  induce  public  and  private  sch(M>ls 
to  practise  a  S3'Stcmatic  courst^  of  them.  But  not  much  beyond  the 
average,  otherwise  there  would  l)e  dangiT  that  the  natural  tendency  of 
BDglish  boys  towards  these  exercises  would  be  encoumged  to  strain 
dior  powers  too  much  at  so  early  an  age. 

17.  Similar  physical  tests  should  form  part  of  the  examination  of  all 
candidates  for  direct  commissions  in  the  Army.  But  the  ages  of  tlu* 
candidates  being  greater,  the  compulsory  tests  may  be  higher,  and 
{greater  encouragement  should  be  given  to  extra  exercises,  I  )y  giving 
iii^r  values  to  the  credits  for  them,  which  credits  should  be  allowed 
to  count  towards  determining  their  places  in  the  examination  list. 

18.  The  course  of  education  in  the  school  should  include  the  follow- 
ing subjects : — 

1.  Mathematics. — ^This  should  form  the  leading  brancli  of  the  educa- 
tion, because  it  is  the  one  that  brings  out  tlie  exercise  of  the 
highest  faculties,  and  is  an  essential  foundati<»n  for  the  study 
of  nearly  all  the  other  subjects  in  all  three  departments  of  the 
school.  The  complete  course  of  nlilthematic^4  should  include 
mechanics  and  all  branches  of  natural  piiilosophy. 

i.  Acrveytn^.-r-This  is  the  subject  of  next  imiK^rtanw  after  matlnj- 
matics  in  the  inihtary  hchool,  1>ecause  it  is  a  most  desirable,  if 
not  necessar}'  acquirement  for  Officers  of  all  three  branches ; 
and  some  knowledge  of  it  is  indisi)ensable  to  tlu;  study  of  some 
of  the  other  subjects.  The  full  course  should  include  drawing, 
both  artistic  and  geometrical,  the  representation  of  ground  in 
plans,  the  use  of  surveyuig  instruments,  and  tlio  theory  of 
astronomy  and  gt}o<lesy ;  but  very  little  practical  surveying 
should  be  practised  in  this  school. 

3.  Modern  Languages. — I   place   this   subject   next   in   importance, 

because  it  requires  more  study  than  the  subsequcMit  subjects,  and 
is  one  that  can  be  more  eiliciently  studie<l  at  this  agi».  One  lan- 
guage only  should  be  taken  up  at  once,  and  that  should  be 
fully  studied  in  connection  with  the  history  of  the  countiy. 
Professors  of  modern  languagi*s  should  not  be  mere  teachers  of 
colloquial  phrases,  but  of  the  science  of  the  language  and  of  the 
history  of  its  country. 

4.  Fortification. — This  should,  of  i:ourse,  form  a  sj)ecial  subject  of 

study  to  those  who  wish  to  go  into  tlu^  engineer  branch;  but 
some  knowleilge  of  it  is  necessary  to  all  three  branches.  It 
should  include  the  theory  of  the  ctmstruction,  and  attack,  and 
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defence  of  fortresses.  A  little  praotieal  ftcmuuntanoa  with  field 
fortification  is  necessary,  bat  only  just  soment  to  enable  the 
pupils  to  understaud  the  details  of  the  attaok. 

5.  Gunnery. — ^This  subject  would  be  spedally  atndiad  taj  those  in* 

tended  for  the  Artillery  brauoh ;  but  aUuiree  ahoold  have  aonM 
'  acquaintance  with  it  It  should  include*  meehanio  amdied.to 
the  construction  and  use  of  fire-arms  of  aUkimdai  aaa  of  the 
machines  connected  with  them ;  the  chemistry  ci  all  kinds  of 
explosive  compositions.  The  practical  OBeroise  of  guna  aad 
machines  would  be  more  properly  included  noder  Ae  head  of  drill 

6.  Military  History. — ^Thi^  subject  would  be  importairt  dbaeAj  to 

those  intendi3d  for  the  staff,  but  is,  of  ooone,  a  iretv  demUe 
one  for  all  branches.  The  course  should  indade  tm  geuenl 
military  history  of  all  countries,  aad  the  theory  of  tactics,  and 
of  the  constitution  of  armies,  but  not  the  strategy  of  oampaipa 
and  battles  in  detail.  A  boy  of  sixteen  oan  leam  smnetinag 
about  the  movement  of  troops,  but  it  would  be  waste  of  time  fv 
him  to  attempt  to  study  strategy. 

19.  In  each  of  these  six  subjects  there  should  be  amaxiinaai  and  a 
minimum  course ;  and  at  the  commencement  of  eaeh  term,  eacheahohr 
Hhould  bo  obliged  to  select  the  subjects  and  courses  he  wiahes  to  tikn* 
up  during  that  term,  so  as  to  enable  those,  who  wish  to  prepaie  thsB- 
selves  specially  for  either  of  the  three  branches,  to  study  th^  snbjssis 
desirable  for  those  branches.  The  absolute  selection,  however,  ct  As 
scholars  for  each  of  the  branches  need  not  be  made  until  the  final  ex- 
amination. From  the  results  of  HbsX  examination,  the  best  aeholars  in 
mathematics  should  be  appointed  to  the  eng^ineera,  the  beat  adi^biB  in  ! 
gimnery  to  the  artillery,  and  the  best  in  the  three  subjects  together  of  ' 
military  history,  surveying,  and  languages,  should  receive  rommiiwinni 
in  the  line,  and  be  recorded  as  qualifi^  to  enter  die  Staff  QqUggBL 
There  should  be,  of  course,  a  minimum  qnahfication  in  eadi  flobjeoli 
and  chose  who  failed  to  reach  that  minimum,  or  wIks  for  a^jy  otter 
reasons,  could  not  be  provided  for  in  any  of  the  above  thsee  ws{JB| 
should  receive  also  free  commissions  in  the  line,  but  without  bdng  OOB- 
sid<}red  qualified  for  the  Staff  College. 

20.  The  physical  education  of  the  scholars  should  be  veijeerefiBl^ 
attended  to  during  their  stay  at  the  school ;  and  its  chief  aim  ahnnld  be, 
not  to  make  them  skilful  in  military  exercises,  but  to  devekpto  tte 
utmost  their  naf  ural  streugdi  and  healtli.  Keeping  this  leaokriiritar, 
they  should  be  practised  in  the  use  of  military  weapons  of.  ell.kiiid% 
and  in  the  drill  of  all  branches  of  the  Army,  but  not  in  more  drillthaB  ii 
necessary  for  discipline  and  health.  A  certain  amount  of  gsft  drill  nd 
artillery  exercises  should  be  practised,  and  riding  and  cavalry^eaaRaMi^ 
and  they  should  be  instructed  in  the  management  of  horaesL  -flinqib 
gymnastics  of  all  kinds  should  be  regularly  practised*  Ifteedsr  tD 
encourage  and  methodize  such  exercises,  it  should  be  treated  as  OM 
of  the  regular  branches  of  education ;  there  should  be  an  eraminitiBa 
in  it,  and  the  credits  so  obtained  should  count  towards  detevminioff 
)»laces  for  the  Artillery  and  Staff. 

21.  The  administration  of  such  a  school  is  a  subject  in  indiidk  I  tliink 
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ail  alteration  is  desirable  from  the  present  system  in  botii  our  military 
schools.  In  both,  the  Officers  who  have  charge  of  the  discipline,  are  a 
neparata  body  from  the  professors  and  masters.  The  latter  have  very 
little  to  do  with  the  discipline  of  the  scholars,  even  when  iik  stud y,  and 
DOthiDfi^  at  all  when  out  of  study.  The  fonner  are  only  cunccrnc»d 
with  their  outward  behaviour  as  young  soldiers,  and  not  with  their 
mental  or  moral  discipline.  It  is  this  division  of  rcsponsibiIiti(>s  which 
ooDStitates  the  difference  in  this  respect  between  a  public  school  and  a 
militaiy  school.  I  do  not  think  it  is  indispensable  in  the  latter:  the 
majority  of  the  subjects  of  educxition  are  such  as  Oflicers  in  the  Ai'iny 
on  make  themselves  efficient  masters  in,  and  I  would  make  the 
militaiy  masters  also  the  Officers  of  discipline.  I  would  Koloct  one  of 
them  and  make  him,  with  a  suitable  Army  rank,  the  ('onmiandant  of 
the  school,  with  powers  and  duties  similar  to  those  of  the  head  master 
of  a  public  school.  He  would  genemlly,  but  not  necessarily-,  be 
seKected  from  the  masters  in  mathematics,  surveying,  or  military  his- 
tory, probably  from  the  two  latter,  as  the  head  master  in  mathematics 
voohl  generally  bo  a  civilian.  A  certain  number  of  the  next  senior 
Bufitary  masters  should  be  appointed  th(^  Captains  of  the  Companies  of 
Cadets,  and  each  should  exercise  a  general  su]x.Tvision  over  the  educa- 
tion and  conduct  of  all  the  cadets  in  his  company.  And  I  see  no 
reason  why  a  similar  practice  to  that  which  prevails  in  our  public 
schooh,  and  which  is  so  conducive  to  the  influence  of  masters  over 
bm,  should  not  be  adopted  in  our  military  schools,  namely,  that  the 
CMets  of  one  company  should  take  breakfast  and  supper  togi.^ther  in 
Qompany  with  their  captain,  and  that  the  whole  of  the  military 
muterB  and  the  whole  of  the  cadets  should  dine  together  in  one  room 
emyday. 

22.  It  is  hardly  within  the  provinci?  of  such  a  paper  as  this  to  discuss 
with  whom  the  general  control  and  government  of  tin*  military'  schools 
Aodd  rest.  The  only  point  about  it  which  I  consider  very  ini].)ortant 
•looDnected  Avith  the  detail  of  the  working  of  the  school  is,  that  the 
Oosmandant,  such  as  1  have  above  described,  to  whomsoever  he  may 
be  responsible,  should  besoldy  and  wholly  responsil)le  for  tlio  eflicicnt 
voridng  of  all  branches  of  the  discipline,  education,  i\ud  recreation  of 
tie  school. 

S3.  The  education  of  the  Officers  of  the  three  branches  of  the  Ar:uy 

above  mentioned  cannot,  however,  be  considered  as  concluded  on  their 

piHingr  satisfactorily  thrrmgh  such  a  scliool.     They  have  each  a  good 

deal  still  to  leam  of  the  technical  j>arts  f»f  their  resjx^ctive  branrlH»s. 

ad  which  in  their  pai-ticuhir  casirs  cannot  be  satisfactorily  taught, 

ioaoepi  at  some  central  establishments.  The  Staff  Officer  has  to  practise 

flBTeying*,  perfect  himself  in   tln^  drill  of  the  various  branches,  and 

otody  the  details  connected  with  tiie  art  of  war.     Th<?  Artillery  Officer 

has  to  practise  gunnery,  and  the  mannfaclnre  of  ex|>losive  ••oniponnds, 

and  artillery  exercises.     The  Engineer  has  to  |)n»ctiee  surveying,  con- 

stmctinn,  field    operations,    brid>::e -making,    and    the   various    seFui- 

ficieiitific  duties  that  fall  to  his  lot.     It  is  hardly  necessary  to  go  into 

any  detail  on   the  subject  «<f  this  sui)se(|nent   practical   educatiim, 

becanae  establishments  already  exist  for  all  three  branches  for  this 
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pnrpoBC,  aud  all  in  vvrj  effidcnt  condilion,  und  quite  avttiliiblc  for  the 
altered   systt'irj   of  primary  education    I    liave  i-eciinini ended.     Attfx 
being  appointed  to  their  reapective  corps,  the  Eng^iueer  Officers  would 
go  to  the  Engineer  School  at  Chatham,  the  Artillery  Officers  to  thn 
Artillery  School  at  Woolwich,  and  those  qualified  for  the  Staff  CollcgM 
aftor  serving  some  time  in  their  regimenta,  should  bo  sent  to  tlio  Sta^f 
College  at  SandhurHt  without  further  exainiiiatjon.  fl 

24.  I  will  amclitde  with  a  word  abnut  the  site  desirablu  fur  siu^f 
a  military  school  as  I  have  been  describing.  I  think  it  vei^  impOlS 
tant  that  it  uliuuld  be  at  a  good  distance  from  any  largo  (^""fl 
aud  in  u  healthy  dii^trict,  with  a  good  extent  of  open  country  aboiH 
it,  and  yet,  if  possible,  sufficiently  near  some  large  militATy  8t»tiad 
to  allow  tbe  cadets  to  wituees  military  operations  tcithuut  mixiad 
habitually  with  the  garrison.  These  considerations  would  point  vbS 
Sandhurst  to  be  iiifiiiitely  preferable  to  Woolwich  for  tlio  nils  oH 
sucli  a  school.  fl 

Thr  CniiBKiTc :  If  nay  gcntlcmui  will  tkrovr  tbe  mecting  nit.li  luir  remnlB 
upon  the  paper,  I  am  sure  the;  will  be  receiToil  with  gtvnt  plracurc.  Witli  na^| 
t«  military  biatorj,  that  U  one  uf  tlic  aubjeuta  wtui:)i  uui'lit  ro  be  lareruU^j  atliaf^| 
in  all  inilitarj  sdiools.  Wi>  luive  genLlonu'ti  pr«>eiit«thu  lini  quite  papalilo  of  ap**^! 
ing  opon  that  part  of  Ihe  queatiun.  PerhaiM  Sir  Kil<niirtl  C'lut  will  fkronr  1^| 
meeting  with  his  views  u[>on  the  subject,  ^H 

Geueral  The  Hon.  Sir  Kdwikd  Ccar.  G.C.L. :  I  utiilivKtnud  that  many  ^^''*^| 
linve  not  utteiidcd  here  to-Jnjbccauio  thi^j' do  not  ogroo  with  the  eentioionU  ^H 
[ireuod  iu  the  paper.  1  aui  one  of  Ibuse  who  do  not  exnctlv  agrir  with  tbe  *I4H 
□fthcpnper;  nor  du  I  believe  that  an;' bod;  would  ngreo  wilh  uU  that  thvj  li4^| 
io  thia  thoatre.  Yet  Officer!  eliuuld  come  here  to  liDl^n,  to  be  infoniiedi  snd  jH 
diicuBB.  It  ii  rather  unfiirtunDte  that  an;  kind  or  unfavourable  improHion  aliodH 
be  prcvioualj  taken  of  a  paper  that  is  about  to  he  rrod  b«re,  and  I  tmat  tUH 
I  hare  been  miiinronnod  in  tbe  malter.  Fur  myaolC  I  desire  to  coll  otMntlon  MI 
the  first  paragraph  of  the  paper:  —  "The  uppoiatment  of  a  Commimoa  "tfl 
inquire  into  Ihe  ej  ateie  of  education  of  eondidatcii  for  cominiasionis  into  tlio  Ai^H 
often  a  legitimate  opening  for  the  disuussiou  of  the  sutgnet  in  genenU,  and  inH 
which  the  Rojal  irnitedSerriee  Institution  can  fill  with  ^Teatiiroprielv,  and  nodod^J 
with  beoeQt  to  the  hibuurs  of  tbe  Commioioncrs."  Kow.  that  is  the  point  wMfl| 
has  indueed  nio  to  coma  heroi  but  so  far  am  I  from  agreeing  with  tlte  proof  of  m| 
intended  paper  that  has  bwn  (<irenialvd,  that  1  disagree  from  flrst  to  lait  *itli  li^| 
proposal  for  "  One  general  inilitor;  achoot  for  the  Arm;  "  to  an  extent,  indeed,  iMfl 
eome  gentlemen  ma;  not  bo  disposed  (o  go  along  with  me,  but  which  I  un  wndDaH 
if  I  posaibl;  can,  to  get  fairl;  considered  b;  tlie  profcsiion.  I  atart  willi  tliia  ot|MH 
Uon,  tbat  a  special  Chivcmineiit  school  of  an;  riirt  or  kind  for  bu-called  "cadraifl 
prior  to  entrance  into  tlia  Ann;,  is  a  tiiiatake,  We  do  not  And  in  bdt  otbsr  pMlllH 
rion — Itio  chnrcli,  the  law,  or  medicine,  or  on;  other  civil  calling — that  it  (•  mI^I 
sidered  aeceasiir;  iJien  alioulil  be  ajieciol  inatructioD  before-hand  gjreu  la  aapml|H 
liefoTF  the;  hnre  been  inducted  into  it-  A  general  courae  of  instruction  i*  ol  c<^^H 
open  to  eTcrjbodj',  and  student*  can  selcet  tho»o  studies  which  anil  ^^M 
ihsposltion  or  their  inelinalion,  of  the  eiaminalion*  through  which  thiy  ^^| 
haTe  to  pass ;  IJierefore  1  do  not  see  wh;  there  should  be  an;  diifawiiO  T^M 
this  respcet  with  regard  to  ailniisaion  into  the  Arm;.  Ko  doubt  tben  iMH 
portion  of  the  Ann;  which  is  highl;  icientifle,  and  it  tna;  be  a  tsMOM^H 
qiiextion  wlietlier  the  class  of  OlUcets  that  entiin  it  ma;  nut  reqniiw  Mll^| 
particular  course  of  previous  instmetion  ;  but  eveo  as  a  preparation  for  Eb|^9 
neera  or  Artiller*,  it  is  scarce);  more  tlian  mcclianirs  and  ohemislr;,  that  U  mB 
nxeesa  of  education  for  llio  Line.  Tlic  only  class  that  seems  to  luc  to  niqini*  ■ 
particidikr  euurtc  of  instruction  before  adiuieaiun  lulo  tlie  scrriee  of  the   tmmlr;ff| 
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thftt  of  the  OiBoen  of  the  NaTj.    There  nre  such  intricate  and  elaborate  matters 
oonnected  with  the  Nary,  such  as  ship-building,  ship-nayigating,  and  ship- fighting, 
that  it  is  hardlj  possible  to  suppose  tnero  can  exist  any  class  of  men  in  the  commu- 
nitj  who  would  oe  capable  of  at  once  cntcrins  into  the  Queen's  service  in  tho  Navj 
withoui  ft  course  of  education  peculiarly  adifipted  to  that  profession.     But  what 
strikes  me  m  extraordinary  with  regard  to  tho  stipulated  education  of  the  Army  is 
this,  that  whilst  the  most  arduous,  Uie  most  elaborate,  and  the  most  trying  examina- 
tion u  required  for  cadets  about  to  enter  the  Service ;  yet  as  soon  as  they  have 
pMsed  this  ordeal,  and  do  enter  tho  service,  the  Stute  seems  to  wash  its  hands  of 
ihem  Altogether,  and  never  to  care  ono  jot  whether  they  retain  what  they  have 
ieuned,  or  whether  what  they  have  learned  evinces  itself  in  useful  results,  or  can  in 
any  way  whatever  be  turned  to  good  account,  either  for  the  public  benefit  or  that 
«f  thenuelTes.    There  seems  to  be  an  earnest  and  eager  rush  to  get  into  the  Service, 
bol  that  position  having  been  once  attained  with  great  difficulty,  from  that  moment 
the  whide  thing  is  left  to  take  its  chance,  and  no  inquiry  whatever  is  made  as  to  the 
nsults.    The  great  mistake,  I  think,  consists  in  this,  that  we  throw  all  our  attcn- 
tion  iqMm  the  boy,  and  none  upon  the  Officer.     For  my  part,  I  think,  instead  of 
Wng  so  anzioiis  about  tho  education  of  the  boy,  we  ought  rather  to  inquire  whether 
any  praetical  good  is  derived  to  himself  from  this  exceptional  education.    From 
VBSt  I  hftTO  heard,  from  inquiries  amongst  Commanding  Officers,  I  do  not  under- 
itend  that  those  boys  who  come  into  tho  Army  after  undergoing  thcso  arduous  ox- 
Mnifinni  make,  upon  tho  whole,  particularly  good  Officers,  or  that  they  arc  par- 
tinhily  well  famished  with  tho  information  wliicli  good  Officers  ought  to  ]X)s:»es8. 
Bel  irtut  I  think  is  tho  neat  grievance,  and  what  I  am  anxious  to  put  prominently 
faward  M  the  great  evil  of  the  present  system  is  this,  that  from  the  moment  a 
jMBg  man  beccnics  an  Officer  at  a  time  of  life  between  twenty  and  thirty  years  of 
sfB^  which,  M  every  man  knows  from  experience,  is  the  time  when  he  can  acquire 
■Ml  iaibrmation,  from  that  very  moment  it  is  patent  to  every  ono  that  not  one 
nris  attempt  is  made  to  give  him  professional  knowledge  beyond  drill  and  the 
^■'■fa*^'  fulfilment  of  regimental  duties  in  the  barrack-yard.    I  think  this  is  to  miss 
aiwj  great  advantage.    I  do  not  at  all  wish  to  propound  any  particular  system  of 
sdaeation,  neither  do  I  think  that  what  Colonel  CoUinson  has  suggested  here  would 
tutj  out  my  object.    I  wish  to  see  every  young  Officer,  before  he  attains  t)ic  rank 
cf  Captain,  tested  as  to  of  what  his  knowledge  of  his  profession  consists.     I  do  not 
kaow  whether  any  ecntlcman  present  may  remember  the  circumstance,  but  many 
jwn  ago  a  Captam  Petors  established  a  new  system  of  equitation  for  the  British 
Osfslij.    The  riding-house  at  the  Regent's  Park  barracks  was  appropriated  to  the 
Ink,  and  all  the  Cavalry  Officers  of  tlie  Army  were  required  to  go  in  squads  from 
tJBa  to  time,  according  to  a  roster  that  was  established,  in  order  that  cTory  Officer 
dbonid  be  instructed  in  cquitAtion  under  Captain  Peters.    I  should  wi^h  to  see  a 
nilar  principle  adopted  with  reference  to  tliat   I  have  above  sugs^estcd  for  the 
sdaostion  of  the  subalterns  in  the  Army.    I  shouhl  wish  tliai  tliose  Hubaltems  in 
tts  Army,  who,  in  their  turn  of  duty  with  their  regiments  find   themselves  in 
England,  should  be  required,  a  certain  number  at.  a  time,  to  go  up  for  a  few  months 
fiv  the  purposes  of  instruction  to  the  Royal  Military  College  ut  Sandhurst.     I  do 
Botknow  precisely  the  expense  of  the  present  maintenance  of  the  Royal  Military 
CoHsge ;  bat  there  arc  no  less  than  fifteen  commissioned  Officers  and  thirty  masters 
and  teadiers,  who  constitute  its  educational  staff.     Now,  I  shoidd  like  to  see  the 
naior  department  put  down  altogether,  as  the  sp<!cial  school  for  gentlemen  cadets. 
Ton  see,  there  would  bo  ample  means,  as  far  as  the  cosnt  is  conoenied,  of  carrying 
out  the  plan  which  I  am  anxious  to  see  adopted,  namely,  that  tlie  building  now 
and  fsr  the  boys,  with  a  certain  number  of  superior  Officers  to  maintain  dL>cipline, 
•ad  a  certain  number  of  professors  and   teachen*,  should  be  pct  apart  for  young 
OAceis,  who,  in  whatever  numbers  at  a  time  might  be  thou^^ht  dc><irahk\  should  go 
up  and  take  a  turn  of  education  during  the  period  that  thev  are  suhaltcrnH  at  home. 
I  am  aware  that  a  proposition  of  this  kind  has  more  t*ides  than  one  ;  for  example, 
that  it  might  not  advance  materially  the  education  of  Officers.     I  am  very  well 
■ware  that  it  would  not  be  easy  to  get  young  men  between  the  ages  of  twenty  and 
thirty  to  pass  their  time  in  study  at  Sandhurst,  unless  there  were  some  absolute 
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adTuitsgei  to  be  obtaiaed  bj  lo  doiiig  i  bat  I  dMiM  11  lo  h*  BiiB  ar  d 

obligation  on  thB  [wrt  of  thoGotennBMit  r'"^—-'--"  ' ..^  .i- . 

reBoeritig  tbe  enldtti  oUm  of  OlBoan  mora  Bl 
fit  Tor  otber  diitiei  of  lifs  iftar  Um;  tnat  tki 

prewatl;.    The  onlj  cooHe  that  OMUd  be  supnad  fe_    — _ 

be  to  give  them  oral  initratUwa.    It  would  MpariM^pt,  imftlMh        _ 

■it  liown  to  pen  and  p^psr  and  ito^  ■i«lb«iMliiii.  or  wbjwh  rf  MMtaatm^    Itj 

idea  ii  that  their    initniotian  dMiM  ba  Uaiittd  to  ran  'few  Myaol^  awh  li 


mt  that  tbtf  dwoU  do  ao,  wUk  tha  ffai 
lie  111  (fill  iiii  Mini,  ail  IfcaJ  tliij  niialil  ha  ■ 

,  ,_ittfca  Mrrioei  tawtUiMttarriiaiMt 

ntl;.    The  onlj  coaae  that  oaold  be  snaDed  fer  OMdaM  gf  tUa  itea  «e 
<  give  them  oral  initraaUwa.    It  would  bapariM^pa,  tM^aHMa  la  gf'  ''~ — 
3wn  to  pen  and  papsr  and  ito^  aialhaiMliin.  or  aabjaata  rf  MMtaa 
ii  that  their    initniotian  alMiM  be  Uaiitad  to  nar  "few  W^apft. 
mililar;  bintoi;,  mililon-  dnirag,  nilitaiy  gtoumAj,  ana  tta  pim^taa  of  ^tiA 
and  dofenoe.    Uilituj  hutoir  i*  a  ratmct  lo  lAidi  I  bnq  dMrcilad  «Mfc  ol  ■* 
attention,  and  I  feel  Ihat  it  ii  tha  anMeet  of  aU  oOwa  ttat  int^M  Oa  hrt  te- 
bi  Oa  wt  a^  aefaMa  at  >K 
ba  damd  lAU  «mU  iIm* 
axa^ba'te  ha   "  '    *^'t 
.  Mdd  OMaHa  «te  ton  la- 


■trnction  far  an  ODcar  daatraot  af  bei^  initialBJ  in  tta  art  aad  acteaa  at  a^ 

I  do  not  knowanj  adiaamtat 

■n  Offi(«r  *o  much  TilnaUa  il  ' 

tftding  of  military  biiti 

d  home  fnom  India,  ai 
hoTe  M«n  the  praotire  of  oar,  one  woald  like  to  aae  audi  a 


inculontiiiE  some  of  thoiT 
Milttor;  College,  givintf  to 


of  their  experience,  poin&ig  ont  to  tMB  what  pawdiBriWaa  ..  .    _.. 

arc  in  the  actual  praolioe  of  war,  ai  daiTad  bom  (Mr  awn  asptcian 

history  of  the  pad.    YoiD^  ^Baen  caa  aae  DO  aonlaa  at  tb«  piVMiit  time,  andit  fe 

not  much  to  be  expeatad  Uut  tlMo  ibmld  be  m  lAaaM  at   pre^nt  of  anntc 

■enice  in  the  field.     How,   dwa,   can  thaf  pwihly  eUun    an;  kni>ivlodge   of 

irhikt  actual  >oitioo  it,  BnlaM  nn  on  eoany  It  b*  laalwiaicm,  dnwii  frun  per- 

•        f  hirto^f    I*-  

lid  CO  awnnot 
thing  that  can  be  lud  or  t>a|^it,  inaimuen  ai  taaj  ought  nitUlm  ( 


ritiT*" 

yt    I  dareatr,  nftM-  oil  that  taa  br 
>,  manj  of  the  Oflocn  would  m»  awn  not  awji  tlic  boticr  for  aaj- 


liat  the;  hoar,  nor  to  refaun  tbeir  knowlqdga.      But   «bat   I  G 


.'speaking  the  UMMtTahuUeOSgamatefimadin  it,  nh^iwnatural  eneffica 
and  ambition  want  lo  ba  natiSadi  ood,  I  tlui^  if  tbm  B>n  once  aoquireda  Mia 
for  learning  and  a  little  UMtrtwtioa,  that  tbn  Might  ha  led  on  lo  drink  deepfr  oT 
"  tho  hTprrian  fpring."    It  ii  a  eood  thing  Ibr  a  naa  t«  an]  nirp  -    '      -    ■ 

but  I  MieTo  tho;  nwelr  aoqniie  it  from  theii 
il  mrre  "  cramming,"  which  fitigiifii  and  tima  i 
would  get  from  lectnres  upon  aetoal  BBrrioe,  nrtn  bf  OSairs 
call  ibrthaTcr^diSistentiMtefbratwdj,  and  bad  ttMv.ia  a 
lead  militan  hutorj  Ibr  Una liiiliw ;  if  tbe  inJuainnait  and 
thpni.  I  think  we  u*e  no  tight  to  eoMtode  that  Tenag  Oili.-tr!  would  sot  tpi* 
their  attention  to  autgeeti  iii|wiifi  annual  attaJnamntt  bMuu>r,  under  thc>  pninA 
ayalpm.  thej  bare  hctot  haan  led  or  ioducaj  to  dtt  ao.  I  think  if  they  «o.i*  pre- 
pFri;<diirated  and  infbnMd  «pea  a  better  ajaliM,thy  »"uM  n<joiw  in  It,  ud 
tbo'r  epiiit  would  ba  nHMsd  to  oantinne  their  itBdiaa  m  Lhrm  i>ii  joimag.  I  am 
•nj  that  I  am  ■]     "  ■"■  '      ' 


a  ipeak  11111  lo  many  ta 
tbete  lutyfcta,  whor^jaioeia  Uieoon«)Baion  Ibataiwehnae  alvajibran  "vieuaM^ 
and  gloriou*  "  wherarerwa  have  been,  tha^  lhi«llna,wa  ota  dv  tM7  wall  wltlwi* 
inrtniction.  and  that  theia  ia  bo  aaeaarit;  Ear  it.  I  daaur  U>  Ihat  tmiiag  alW- 
gcthcr.  Fir*tofall,  Idan]rU«attha.lr««^*lo<laiB  anr  vmj  M«at  n«it  ftr 
what  is  rather  the  attiAata  of  the  Mlion  that  Makai  tha  Innj ;  it  m  tbe  i^rttdC 
tbr  ppocdc,  in  their  highaat  ■■tiiwal  liiaientiaiitin.tkatMahi  1  the  Ann  "  *iaiariaaa 
"  ud  glorioui."  But  howvnr  that  Ha^  ba^  I  ^  Mt  aaa  that  that  »  any  r«BMI 
wh^  the  OSnn  of  rhe  Army  aboaU  net  iMtniet  thcnaelin.  aui  tmproTc  tlwr 
"tii  Iiii  in  II 1  anil  [.Imiiiiii"  piiiliiai  l|j  laailiai  laiaweU  ttiiani  that  ia  »  muUar 
of  thi*  kind  I  am  not  Skel^  to  Ind  that  all  wfao  baarne  will  a^nMT  with  ma  ae  to  Iha 
employment  of  alt  IhajamarOBeaaef  the  Amy  in  militari  uuiructiou  aftaa^hl^g 
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joia their  vegiment*.    But  what  I  want  to  <lo  is,  to  ventilato  the  subject.   I  am  t^lurl  to 
lid,  from  information  I  have  received  tlii:t  very  morning,  tliat  t)ie  Royal  Commis- 
BOD  on  Bfiiitarj  Education  are  about  to  tnke  into  consideration  some  Fchemo  tliat 
«fli  prabably  lead  to  this  issue.     I  said  a  dliort  time  u^o  that  it.  would  bo  better  for 
OScen  to  learn  a  little,  and  that  a  little  mental  culture  would  be  advantageous  to 
Ofleen,  and  would  lead  them  to  acquire  more.     Jlut  there  is  one  other  consequeruM' 
thtt  would,  I  think,  flow  from  this.    We  all  know  how  many  Officers,  in  our  oxpe- 
hare  retired  from  the  Army  after  twelve  or  fifteen  years'  service,  either  U> 
f  or  otherwiio  ;  these  men  go  away,  and  they  fin  it  the  contrast  of  idleness  to 
■ervioe  so  great,  that  they  would  ^ive  their  heads  and  ears  to  bi>  employed 
njhow.     Well,  the  only  pursuits  they  an>  fit  for.  ivs  we  know,  are  to  become  Mk* 
pumnan  of  gaols,  or  to  take  charge  of  the  politv.     Now.  if  they  were  belUtr  in- 
stnieled  while  with  their  repiments,  and  liiid  nvvjuired  a  taste  fur  instructin!;;  them- 
■rfvH,  they  would  bo  fitted  for  many  otlicr  dutifs.  and  I  uui  perfectly  certain  they 
weald  obtain  employment  of  a  more  snituble  character.     And,  indeed,  I  think  the 
» B^  come  when  Qoremment  may  be  presse<l  to  employ  the^^e  men  in  Oo vom- 
it ofiees  ;  but  at  present  the  Qovemmcnt  'm  less  likely  to  ii^ive  employment,  on 
of  their  insuiCciency  of  much  useful  knowledge.     I  will  conclude  by  can- 
dUty  azpressing  my  individual  opinion  that  the  way  in  which  Govern  nent  manages 
ikt  jmu^  Oflicen  of  the  Army  is,  without  exception,  the  mor-t  demoralizing  and  the 
■Hi  imiirions  to  cliaracter  that  can  be  well  conceived,  and  that  it  is  verv  little 
mditiWii  to  the  British. 

Ontein  S.  Farbbll,  R.E.,  Professor  Royal  ^Tilitary  Staff  Collci^e,  Sandliurst: 
I  Ihnk  the  chief  proposition  that  Colonel  Collinson  has  put  forth  is  this,  that 
"oae  general  sofaool"  would  sufilciM  and  with  that,  he  would  lead  us  to 
[It  the  opinion,  that  this  school  should  Ih*  for  tniinin^  the  Artillcr}-,  Kngireers, 
SCafl^  wnile  the  great  mass  of  the  servici*,  Infantry  and  Cavalry  OtficerH 
not  require  special  training  in  a  military  school,  but  wouhl  be  best 
from  the  public  scliools  of  this  country.  That  pro])Oiiition  must  bo  very 
ittntirelT  considered,  because  I  am  sure  that  Colonel  Collins*  :n  would  he  tlie  last 
Ma  to  wall  ns  to  deny  the  truth  of  the  old  saying,  "  Knowledge  is  {>ower."     It 

rm  to  me  from  this  paper,  and  from  the  riMiiurks  made  by  Sir  Edward  Cust, 
between  "twenty  and  thirty  years  of  age*'  is  considered  the  besr  jurt  of  a 
I's  life  £oe  study.     That  quite  upsets  our  old  notions  that  the  bcHt  time  for 
ion  is  while  we  are  youne,  and  that  wc  ^houhl  he  taught  when  young.     1 
it  most  important  that  the  foundation  of  education  should  1)e  l;iid  in  our 

Clh.  We  all  know  what  the  public  hcIiooU  arc;  and  I  do  not  tliink  the  ureat 
J  of  Englishmen  will  toll  you  that  knowled;;**,  rtJt  knowhdgfi,  is  g:nncil  by  a  large 
■MB of  boys  at  public  schoob.  But  even  if  it.  were;  how  doe«i  tV)loncl  CoUinson 
to  draw  young  officers  from  them  ?  If  young  men  an^  required  to  pass  a 
n,  is  it  not  certain  that  public  school  boys  would  compete  disad- 
against  those  who  have  been  ])rivatoly  taught?  Vou  will  have  no 
tlus  point,  if  you  examine  carefully  the  recorils  of  Anny  examinations  for 
past.  B<yys  taught,  three  or  four  at  »  tinu\  by  an  iiitellig«Mit  and  earnest 
muet  hafo  an  immense  arlvantagc.  That  is  the  secret  of  suceetfH  in  gettin<r 
■it  Woolwich;  we  were  first  tliorougjdy  taught  by  u  man.  who»c  whole  obj(H*t  in 
liiiit  it  to  get  bojs  well  in,  high  on  the  list  for  \V(M)lwicli  A(aden]y.  I  am  not  now 
■Hikiag  from  Uie  point  of  view  of  a  proft^sor  of  cither  of  the  two  junior  schools. 
IMn,  periiape,  the  advantage  of  knowing  what  men  who  have  been  through  those 
are,  when  they  come  to  the  Staff  CoW^^^v,  and  I  am  pt^rlectly  certain,  that  if 
widi  to  haTe  a  man  fitted  to  enter  the  Statf  he  must,  as  a  boy,  be  taiiirht  the 
of  many  subjects.  For  instanct*.  it  is  most  grievous  and  vexatious  to  a 
oftwontj-five  or  tliirty  years  of  age  to  have  to  coinuuMice  the  rudiments  of 
_  and  fortification ;  to  be  so  stiti-finjrcreil,  that  he  cannot  make  an  outline 
of  hills*  and  to  be  so  tied  down  to  the  detail.'*  of  drawing  '*6(rales,"  and  the 
plans  and  sections  in  fortification  ]ilatcs,  that  he  can  make  no  ))rognv«s  in 
ibt theory  or  pnctioe  of  the  subject.  It  is  most  fatiguing  to  him.  I  am  iH.*rfectly 
IB  that  too  best  education  in  these  subjects  must  be  begun  in  youth.  It  has 
Mid  to-BJgfat  that  we  must  speak  opouly  here  as  brother  Officers.     Well,  what 
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niv  ouTpreient  tchoolsF     Wc  liarr  Iwo  uhooln,  Woolmoh  and  Sftodhunl.    ICg 
ilu  people  mean  to  taj  that  thosn  frliool))  sre  failiiri-a  ?    Tou  may  hnr  it  mid.  tl 
Hnndhurit  otideU  coming  into  rBgiuienla  are  not  totj  favoumblj  luoki-il  upon,  a 
nbjiKitionB  are  made  to  thvm.    But  vrill  joa  deny  that,  at  Inut  Woolwich  AoHln 
hiu  done  good  nork?    SimdUtirgt  hitherto  bu  neier  hat!  a  fiur  fhaneo.     I  f«d  ei 
rinccd  that  with  the  progrosa  of  metib,  that  Inititution  can  b*  bo  ordaroda* 
produce  muth  iniproTod  results.    I  ihoutd  then  rote  (be  two  *chooUi  in  prefenc. 
W  ouo,  becaiup.  if  jou  hft»c  a  monopoly  of  anything,  it  must  be  bad ;  and  if  jj 
bore  the  two  srhooli  well  coostructcd,  well  organised,  one  nill  help  the  other. 
should  go  from  one  school  to  the  other  school  periodicallj,  and  lee  how  each 
going  on.  and  lake  hiiilit  where  we  could  improve  either.     I  believe  Uiey  wi 
immenselj,  and  I  am  certain  tluit  Sandhurst  has  improved  ven  much  ot  late  jk 
and  that  it  is  now  iii  a  flur  way  of  doing  tery  well.    But  Colonel  CoUinson's 

all  ought  to  be  eoDsidered,  perhaps.  I^om  another  point  of  view.  He  aays  it  M 
thing  to  narrow  jour  sphere  of  odncotioD.  Is  he  not  bj  his  scheme  »■» 
the  sphere  of  education  for  the  SlalT,  which  is  the  most  important  part  of  the  A 
He  lays  no  man  shoitld  get  on  the  StaB"  unless,  as  a  boy,  ho  acquitted  hinwril 
Why  shoidd  you  put  a  blot  against  a  man's  name,  because  at  a  lad  he  h**  m 
distinguished  himself?  Tt  may  bp.  and  it  is  to,  that  some  nature*  do  n 
themselves  in  early  life.  A  man  nmy  have  been  a  little  wild  in  his  youth,  but  I 
might  come  to  the  front  afU^mards.  It  would  be  a  very  hard  thing  to  adopt  in  m" 
service  tl^e  phm  of  only  letting  those  men  serve  on  the  Staff  who  were  formeriy  gw 
boys.  I  think  our  present  StsS*  system  con  searecly  be  improved,  as  fai  as  d 
Couneil  of  Military  Education  have  laid  it  down.  Of  course  tlicre  arc  many  poti 
of  detail,  which  it  is  not  for  me  to  go  into :  but  we  have  at  presonl  a  wid<  id 
with,  at  leait,  two  tptcial  sonrcos  of  supply,  supplrmentcd  by  Sve  or  six  ye«n'  Mi 
aequent  service  as  regimental  Officers,  with  various  other  precnutions  token  h  to  d 
fitness  of  candidates  for  the  Staff  College,  and  lo  resigo  or  abolish  all  this  in  IkvoL 
of  Colonel  ColUnson'i  plan  would  he,  I  submit,  to  the  disadvantage  of  tba  futn 
Btaffof  your  Army.  How  to  go  to  another  suggestion,  how  con  you  eipiwt  ■  nin 
ttuut  when  first  eommiasioncd  to  eo  to  a  n^gimcnt  and  Isam  as  Colonel  OotlitM 
thinks  he  will  learn  ?  I  maintnin  it  would  bn  doing  him  tixe  greatest  paniti 
ugnslice.  There  are  no  inducnnents  to  study,  you  neTer  cou!<l  make  it  H^fl 
itady  while  with  the  regiment.  Hv  must  eome  either  alone  to  a  regiment  stattow 
apart,  or  he  must  come  with  half  a  dozen  other  younesterB  to  join  at  aome  hq 
station.  In  large  garrisons,  or  at  depAt  battalions.  Iialf  a  doun  young  nim  hAi 
the  service  at  the  some  time,  (.'nil  you  pieturv  lo  yourself  the  apNiial  indlN 
menla  t^ey  And  to  study  ?  It  i»  a  liard  thing  to  study  in  a  barrack  room.  It  i* 
diSeult  thing  ,/br  o>«  man,  cTm  tjie  most  detemiinod,  to  surmount  tba  obttai' 
that  braet  him.  Ilit  time  is  cut  up.  and  Irittered.  away  by  the  dotaila 
regimental  duties,  daily  p«md»,  >kc.,  &e,,  and  is  it  likely  Uiat  any. 
a  very  small  proportion,  will  be  proof  against  these  and  many  still  ■... 
inducements  to  a  life  of  grraler  case,  of  one  of  pleasure  rather  thaft  of  m 
np  has  work  of  a  difTerent  nature  to  attend  to,  and  his  "  lirnd "'  b  ,  ' 
have  been  pirvionsty  odvancpd.  Tou  would  do  him  far  sr^'  •' 
would  have  learnt  (sr  more  at  a  trhooL  liaving  had  an  extra  stu: 
others.  I  do  not  know  that  1  should  here  1^*  to  propose  n\.' 
study,  bnnusi- 1  Iwvenot  been  railed  npontoronsiderlbe  sabj'.'< 
I  should  ntber  ohftti  to  taking  CiJoiiel  ColliBsaa's  view  or  i ' 
examination.  Iliat  i>  lo  my.  pultine  mathematini  tni,  I  llniA  itmi  a  ugi 
aalnn'.  I  (hould  put  hefbn  a  lad  what  nature  makn  it  most  easy  for  him  lo  M 
We  blow  that  languages  and  the  imitative  arts  are  the  moat  easy  of  Bapiifeti 
for  a  boy  up  to  sixtmi.  I  should  give  htm  plenty  of  "  Lamfun.;:,^  "  N.-.turr 
only  poiDlji  oat  that  thes«>  arc  what  he  tan  Iram  M«l,  but  l!i'  '  -<  ^ 
for  a  pntleman'i  eduntion.  give  him  a  farilitt  of  eipmsiac  ' 
•Kith  the  wnrld.  HalhenBatin,  I  would  rather  takie  ancrwwrd' 
t«  M  to  practise  drawing,  w  as  to  ctt  sonr  tntiatn  of  bi' 
laUr  period  of  lifc  ftwnJ  il  diBruh  lo  acqaii*.  Of  thr  i- 
Suff  CteDege,  thoaa  who  have  been  codMs  !■<«  a  gitat  "pull,"  xh<-t   ban 
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immense  idrantagc.     That  is  plain  matter  of  fact,  recognized  year  after  year  by  the 

memberB  of  crery  fresh  batch.    Bnt  in  addition  to  drawing  and  fortification  (con- 

oeming  which  there  can  be  no  question),  why  should  you  not  teach  young  lads  some 

icience?  Why  vhould  thev  not  have  an  opportunity  of  attending  led  urcs  on  Chemistry, 

and  hmTethe  advantage  of  a  laboratory,  wiiich  they  cannot  have  in  a  Regiment  ?  Wliy 

•hoold  they  not  have  their  attention  turned  to  Geology  ?    As  Sir  Edward  Cusi 

nyf,  it  is  a  great  advantage  to  a  man  in  after  years  to  luive  some  subject  of  intert\st, 

■ad  inrely  jou  must  lay  tiw  rudiments  of  this  knowledge  with  boys.    There  is  one 

more  thing,  I  should  like  to  say,  that  is,  if  you  work  a  boy  hard  from  twelve  to 

ciditeen,  you  ought,  I  think  to  give  him  a  Iioliday  for  a  time — not  an  unlimited 

ImidiT.     Nature  will  not  continuously  work  !  work !  work !     Give  liim  six  months 

or  nx  years  of  work  if  you  like,  but  then  give  him  a  little  holiday.    A  youn:;  OiBivr, 

■fter  working  from  twelve  to  eighteen,  may  go  into  a  Regiment,  and  apply  his  mind 

to  a  new  course  ;  he  may  acquire  much  knowledge  of  the  world,  knowledge  of  foreign 

eoantriefl,  Ac.,  &c,,  nil  verv  esDentinl  to  his  future  career  ;  and  after  a  time  he  will 

Rfnrn  to  study  with  frc^li  zest,  and  will  give  the  whole  of  his  energy  to  further 

finding,  provided  a  certain   foundation  has  been  laid  before.     I  quite  h()]>c  and 

believe  that  the  present  discussion  by  the  Royal  Commission  will  lend  to  a  great 

inprornnent  in  our  military  schools.    There  is  nothing  to  Iiinder  their  bein;;  made 

Boit  valuable,  with, improved  organization.     But  no  E^ttnhlishment  in  this  country 

Ims  erer  come  to  the  front,  unless  it  was  under  the  control  of  some  guiding  genius. 

It  is  so  with  any  successful  mercantile  estnbli.-'hnient  (whatever  it  may  be),  tliere 

it  the  spirit  of  some  able  man  who  h;is  guided  it  tliroughout,  and  formed  its  character. 

Tbii  is  what  we  want  in  these  Military  Colleges.     I  do  not  say  he  should  he  a  first - 

lite  sdiolar,  but  a  man  who  would  comnmntl  the  confidence  of  the  young,  and  be 

IB  sll  respects  an  able  Chief. 

Sir  Harrt  ViRKET,  Bart.,  BI.P. :  I  cannot  agree  with  the  sentiments  of  those  Ofll- 

onvho  seem  to  think  that  it  is  quite  unnecessary  for  young  Ofiicers  to  be  instruct tnl 

Wort  thsy  enter  the  Army  ;  because  my  idea  is  tluit  an  Dffieer,  who  has  passed  a 

nneot  Sandhurst,  and  has  leanied  what  he  may  h'arn  at  Sandliunnt,  is  ]>erfe(rtly 

ndy  totake  the  field  in  active  servire,  and  \o  perform  all  the  duties  of  an  OlRwr 

IB t& course  of  two  or  thre^  weeks.     I  should  sav  it   would  tik^  twice  as  manv 

■naths  to  one  who  comes  straight  from  a  publie    seliool,  and  wlio  has   had  no 

■ilitsiT  education  whatever.     There  is  one  spwial   Immcli  of  mihtary  education 

*kichl  think  we  hanlly  attend  to  enough,  anil  which  cannot  \cr\  well  be  tanglit  in 

iBegiment.     I  allude  to  the  ftu'ility  of  npidly  and  correctly  surveyini;.     I   think 

thneis  nothing  that  an  Oflicer  ought  to  learn  so  much,  and  to  have  so  much  at  his 

isfmf  ends,  as  the  jiower  to  ride  over  a  I'ount ry,  and  then  when   he  gets  l)a<'k  to 

b  room  or  his  tent  to  make  a  sketcli  of  the  country  he  lias  been  ridim;  over,  ^how- 

inf  with  tolerable  accunicy  tlie  features  of  tlie  country,  comj^arative  heights  and 

indiiution  of  hills,  &c. ;  that  is  a  subject  that  ou<;ht  to  b<>  taught.     When  1  was  at 

Esadhunt  I  was  taught  it  to  a  certain  extent.     I  believe  that  manv  who  were  cadets 

irithae  at  Sandliiirst  were  able  to  run  over  Bagshot  Ifeath,  come  hack  to  their 

noos,  and  znake  some  sketch  of  the  country  they  had  crossivl.     1  tliink  that  is  a 

bmrh  of  instruction  which  is  iN'i-uliarlv  necessarv  for  an  OtliciT ;    it  is  not  verv 

cshIv learned  in  a  Regiment,  and  it  is  mm^h  more  easily  learned  wlienyou  are  under 

20 toon  when  you  an>  above  I20.     I  think  what  Sir   Kdward  Cust   lias  ^tai.l  with 

Kord  to  the  attention  paid  to  cadets,  and  the  neglect  of  them  when  they  hrcome 

Obors,  is  a  matter  of  the  greatest  iwssilde  iniixjrtance.     T  daresay  many  Ollicers 

knv  have  been  present  at  reviews  in  foreign  cj)untries.     I  have  been  ]»n'*;ent  on 

KTtral  oeeosions,  and  have  Ix'cn  very  mucli  strut^k  indeed,  with  the  knowledge  of 

pnctirol  warfare  which  is  a<*(iuired  by  the  Ollu'crs  of  the  ditrerent  Corps  d\irmrc.  in 

ftuiwo,  France,  and  Switzerland.    In  l*ru>sin  theditl'en'iit  Cnrpx li^nrnu'r  iwwwyvMwv 

s^Dft  each  other.     It  is  left  to  the  ability  and  knowledire  of  the  Ollurr  commanding, 

tod  of  the  Officers  of  his  st a tr,  to  nuni(eu>re  the<e  liodie-s  of  troops  aL:aiii«sl  each 

other,  OS  they  would  in  actual  warfan^.     "NVe   ronld  ]Hrfeclly   well  aiqnire  that 

biowledge  in  our  omni  country ;    I  do  not  sec  why  we  should  not.     It  woiiM  be 

ntFPmely  interesting  to  all  military  men,  and  T  bi'lieve  we  sluaild  all  leani  a  trreat 

deal  by  the  practice,  and  tlwt  in  c\erci<e.-  of  this  eort  it  would  be  found  out  which 

TOL.  ZIII.  i; 
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Ollii'crs  naturally  possess  that  military  ability.     The  sort  of  miliUiTT  ability  to  wlu<-li 

T  refer,  is  bom  with  miMi.     Tlien*  arc  some  i)coplc,  possibly  the  ablest  men  in  other 

knuwlotl'jro  and  acqidrt'inents,  who  have  no  power  of  topography.      I  havo  been 

walkiiiiT  in  tlie  Mall  in  iSi.  James'  Park  with  Ihiron  de  Bunsen,  the  most  learned  man 

pi^rlinps  with  wliom  L  luive  ever  been  intimate,  and  he  has  said  to  mo,  "  I  d«j  not 

know  whether  the  Horse  Guards  or  Buekiugluim  Paloeo  is  in  front  of  me,  uule^is  I 

fee  them."    lie  had  no  knowledge  of  topo<rraphy  ;  another  man  has  a  map  in  hi:>  he:id, 

and  an  intuitive  knowh'd<r(r  of  loctdity ;   it  was  horn  with  him.     That  is  the  \\*r\ 

know  U''i<xe  without   which  a  man  eannot  be  a  great  soldier.     It  is  quito  impossible 

tliat  such  a  man  can  ever  be  a  Qiiartermaster-Cieneral.  or  ean  eommaiul  an  army 

well.     'J'lie  great  thiuu;  is  to  aseertain,  what  men  ]X):«Si*ss  tliat  S|K'cial  talent  by  uat  ure, 

and  thiMi  to  develop  it  to  the  liighest  degree.     1  believe  it  eaii  he  much  morv  i':i>ily 

ascertained  a1   a  .Military  Tollegt*  than  at  a  public  school,  or  in  a  Regiment  in  our 

present   regimental  life.     You  lind  out  at  a  Mditary  S<;hool  who  has  the  talent. 

{Sandhurst  lias  been  s|>oken  of  slightingly.     Now,  I  think  we  learned  a  great  deal 

at  Sandhurst,  and  J  have  no  doubt  that  we  might  have  learned,  but  for  our  own  fault,  a 

great  ileal  more.     If  laiy  of  us  liad  gone  out  to  the  Peninsular  war,  1  beheve  within 

a  fortiiiiilit  ofour  joiniuiT  we  t«hould  have  been  perfectly  fit  to  be  trusted  to  uian*li  a 

eompaiiy  aero^.t  the  country,  if  ueirssary.  to  throw  up  liehi  fortilieatious  for  sudden 

defence,  oratliuk  thosi'  i)f  the  enemy,  or  to  des(;  ibe  the  country  on  ])uper.     I  tiiiuL 

a  man  may  learu  all   that  at  a  Military  Seliool,  which  is  of  the  most  esMMitial  iia« 

portaiice  to  him  in  service.     It  i?  all  drill  in  time  of  peace,  and  ^ou  may  have  time 

to  learn  thc^e  thin;:s.     Jhit  suppose  we  are  engaged  in  war,  a  trudct  s**nt  from  a 

^Military  School  and  getting  bin  commission  would  be  able  to  go  at  once  to  the  Kt'ne 

ot  war.  :ind  to  protect  liim.H'lf  and  his  men  ;  thcrefon*,  I  am  certainly  of  opinion  tliat 

^lilitary  Silnxil>  ouL'lit  not  to  he  dispensed  with,  and  1    think  with  the  Ollicep  who 

spoke  l*;>t.  that    tln'\  miglit  he  maiie  ver\'  useful  and  vitv  practiL*al.      I  lu»pe  the 

Milii:ir\  Commission  now  sitting  to  consider  the  question  of  military  education,  will 

suizL^f.*!  M)nu'tiiing  ot"  the  mn'i,  with  tljc  view  to  improve  the  knowledge  of  Ullieers  in 

till-  .\riny.     It  w*.»uld  al.so  render  the  service  more  iutvrestiug  and  attractive,  bi^*a^w 

1  hclicve  the  more  rmr  Olllcers  are  cdueat^Ml,  the  more  iut^^resting  they  will  find  the 

servi.'c.  and  the  more  tin-v  will  he  attiu'hcd  to  it. 

(iilonel  V.  Kdhikisov,  CV)mmandinK  2ud  Battalion  8th  Regiment:  I  bare 
bui  lew  observations  to  make.  I  shall  endeavour  not  to  go  over  any  of  tlie 
poii:;-'  which  have  been  touched  ujhui  l)y  Sir  Kdward  Cust,  or  the  gi*ntle- 
mcn  who  have  just  spoken.  I  look  ujion  the  Army  as  a  gn»at  training  institution  ; 
ill  lii.i.' if  luacc  we  all  know  that  it  is  notliing  more  than  a  gigoiitie  sehi>ol.  I 
tiiink  r\tr\  Commanding  Olliccr  who  a})]>reciates  properly  his  duties  must  feel 
tl::if  tli«y  are  essentially  those  of  a  schoolma-<ler.  and  that  his  eflicieucv  as  such, 
mainly  (lei>cnds  u]»on  his  >uece>s  in  training  the  Olllcers  and  men  under  his  com- 
rnaii'l  to  liillil  certain  duties,  and  to  |.H»rform  certuin  exen-iscs.  He  has  no  doubt 
(•ihcr  di.ties  to  perform,  a  Iminist rat ive  dulii"*,  the  duty  of  carrying  out  discripline 
and  eonilncting  <'ourt>  mitrtial.  But  J  have  always  fell  that  my  essential  function 
w:i-  tliat  of  a  schoolmasti-r.  Consequently,  1  }ia\e  taken  a  gn»at  interest  in  all 
(|iie>t  ioii-*  of  edi.cation  ;  1  have  n  ad  eierylhin«;  that  has  (•ome  in  niv  way  both  as 
rc:;jir.U  the  education  »jf  civilians  ainl  the  cihii-ation  of  the  military.  Tlie  couelu- 
j-ion-i  I  hav."  come  to  I  will  endeavour  to  >tatc  in  a  few  words.  To  make  the 
^ui'.il■l•t  clcan-r,  1  will  M-parate  the  education  of  the  military  Ollicer  into  dlirereut 
\y.irir-  -the  prvliniinaiy  iihication  hefoiv  hciji-t'*  his  eo!nmis.>ion,  and  then  that  which 
he  re'i'i\r'>  ji'ter  lujuins  hi>  rci^iment.  A.«»  !•>  tli"  prelinjinary  jKirt,  all  I  tiliould  say 
i>.  th:it   I  entirely  ^.-jrcc  v.iih  Colonel ( 'liUinson.  thai  sjH'eial  education  is  not  requinnl, 

i''  it  it  ir-  ]ni.-iti\ely  hnrifid.  1  think  we  cannot  do  lu-tter  than  take  our  Olllcers  from 
the  |tnhlic  -chi'oU.  I^\|u.'rii'nei!  ))ro\e''  t]i:jt  they  make  the  best  Ollieers  ;  but  besiiU'd 
a]i]ii  al.iiii  to  e\iier:i  ii'c.  I  think  1  j-ould  L'ivc  rc!;s«»ns  that  appear  to  myself  worthy 
iif  eiin>ider:iti''n.  W  i  y  Sandhur>t.  where  ii<»  «li.uiit  lhcconr>e  i'^cxceilent,  when^the 
jir.  te--"*!-;  ;ire  i>  iiii:i  Mt  i  .rn.  5ind  where  there  is  i;ri;i;  /r;;l  ^huwn  in  trachiug*  dni'S 
II..!  invidii'-e  t  hi- eilei-=>  t  ■  at  it  mii^ht  he  e\|»ceti'd  to  jiro.l.;('c  ;  the  reason  «»f  this 
l..rtial  la'.lnre  1  -  i"  e  -.nn-  tiiat  wa- .ji\cn  in  lh"ia>e  ofilic  puhlie  school.",  for  tiie 
.     ..iparati\c  J;i:li.re  >i!i:ic   inini'  n-c  e.vpciidit  iiie  (il'tmii;  and   money  to  produce /Oj/d 


MILITARY   SCHOOL  FOB  THE   ARMY.  257 

adioUn.     It  was  eaid  that  at  Eton  the  hovs  were  the  sons  of  men  of  mnk  and 
fortune,  and  that  they  liad  conflequcntly  no  indnocmontH  to  learn,  thej  were  rcrr 
idle,  and  many  of  them  turned  out  to  be  inditrerent  cla-saieal  scholars.     Xow,  I 
think  the  •ame  causo  which  rendem  the  ediicntion  of  Eton  bojs  a  partial  failure 
applies  with  f^reat  force  to  Sandhurst.     T  will  not  say  tliat  an  Ofiioer  i»  always  the 
dimoe  of  the  fiamily,  but  the  majority  of  youn^  men  tliat  go  to  Sandhurst  for  com- 
miMioiu  are  not  youn^  men  of  stufliouM  didpositions.     If  they  ffo  into  the  Cavalry  or 
la&ntly,  they  know  that  their  defirieneiets,  wliatever  they  m;iy  be,  will  not  prevent 
their  setting  comniis:fiona.     Tlien*fore,  1  Miy,  the  men  thai  {;o  to  Sandliumt  are  not 
men  that  go  there  with  the  intention  of  study ini;  hanl.     You  collect  tdgcther  all 
the  idle  young  men  of  the  country,  and  then  you  ex|)4*ct  ^o<l  results.     Certainly 
yoa  ought  not  to  expect  them.     Jjct  the  teaching  bt*  ton  times  better  tlinn  it  is,  and 
yoB  wOl  ftili  get  bad  results  if  you  put  all  the  idle  together.     This  consideration 
aoeounts  for  what  is  certainly  a  fact,  that  the  young  men  who  come  froin  Saiidhurst 
nsnoi,  generally  spcMikins,  good  scholars  ;  the  roison  in  they  an*  not  generally  ynung 
■en  of  studious  dis]K)sitions,  and  that  they  an.«  all  collected  at  one  ])lace.     I  think 
if  they  were  scattered  at  ditferent  schools,  at  Harrow,  »t  Kton,  at  Eughy.  you  would 
hare  better  retiults.     I  shall  say  yery  little  mort*  on  the  ])]vliniinarv  education  of 
OSoen,  except  this,  that  I  wish  it  was  extended  a  little  more.     I  wish  the  aces  at 
which  Officers  gi*t  commissions,  instead  of  being  from  18  to  20,  were  from  120  to  22, 
•othat  we  might  have  young  men  from  the  Universities,  of  whom  there  are  very  few 
b  the  Cavaliy  and    still    fewer  in  the  Infantry.      I   think  it  would  l»e  a  great 
vbantage  to  have  more  University  men  in  the  .Army.     Any  young  men  joininc  the 
Army  wifh  a  dei^ree,  I  should  put  senior  to  every  Knsisni  wlio  did  not  iwssess  j*ome 
cqUTalent  certificate.     Wlicn  he  joined  the  rcginii-nt  he  should  not  hi*  ])nt  ut  the 
botton  of  the  list  of  Ensigns,  but  he  should  bf  put  above  ever^'  Rnsi(;n  wlio  hud  not 
iwrived  a  decree  or  other  certificate  requiring  :in  equivalent  amount  of  hilxmr. 
lightecn  is  the  age  young  men  leave  the  public  si-hoi>ls  nnd  go  to  the  rniver>itie9. 
At  richteen   I   should  have  an  examination,  similar  to  tlie  Indian  Civil  Service 
fBBination,  to  select  candidates  for  commissions  without  pui-ehase. 

la  theCiyil  Service  examinations  no  s)MM'inl  subjects  nn*  pn'scribed.  but  the  candi- 
diteis  allowed  to  select  any  subject  tauirht  at  the  hchool  in  which  he  has  been 
tnofht  up.  Candidates  for  commissions  without  piiri'hiise  should,  I  think,  be 
isqaaed  to  pass  a  preliminary  competitive  examination  admitting;  of  tlie  !<>:ime 
hiitiide  in  the  choice  of  subjects.  The  sncccssfid  coin]H'titors  ^houId  n'ccive 
SQiditional  nominations  to  commissions,  <'oiilirmation  Ikmiii;  drprndint  on  the 
HBinee  within  three  or  four  years  citlier  obtaining  an  I'niverr^ity  dcirrcc.  or  else 
cbtaintng  a  certiflc:ito  of  having  passed  sueh  an  examination  us  <>vinc('d  a  com]M'tcnt 
bowicdge  of  such  subje<'ts  us  might  he  prescribed  lor  a  "iH'cial  cours(>  of  military 
rtMhes  extending  over  the  same  ])criod  of  time  as  in  miuirrd  to  obtain  a  dcurcc. 

I  think  such  a  system  as  this  would  produrc  hitter  n-.-ults  than  the  pres4>nt 
^llni  of    bestowing    commissions   without     pureh:i*-e    exelusivcly   on    Sandhurst 


Hie  best  men  of  a  single  school,  and  that  an  excc)>tionnl1y  idle  srliool.  eoul  1  not 
pMsibly  be  so  good  as  the  bt>st  men  of  a  set  of  ctimpetitors  drawn  from  all  the 
idioola  of  the  country-  both  jniblie  and  jirivnte. 

I  will  CO  on  to  state  what  should  Ix*  done  witli  youni;  men  wlien  tliey  Join  tht  ir 
Beciments.  There  is  nothini;  m»»re  ditfieult  tlian  to  i:et  \>  »'ni:  OHleiT-;  of  (':i\alry  or 
la&atry  to  do  this  kind  of  work:  even  to  teach  them  tl<(  ir  military  dutie-  i-<litlirult. 
Ihe  system  of  r<*i;in'enral  instruction  is  wry  nkdn-itmifinx  and  niiiiiti-re^iiiiL'.  and 
thsre  is  no  induivment  held  out  for  Otllcci's  to  >\url%  Miliinta*il\  at  extra  -studies. 
With  the  exception  of  a  few  nu'u  who  tri»  tt  tlie  St.iir  (  ■■llije.  tin  j«r'i  r-  have. 
■eiiciallyspeaking.no  inclinatitm  to  >tu  1\.  li  i««  \er\  diil'iult  to  l^e^  '■•  aii_\  ]«l:u  of 
mstmction  that  will  operate  uiK»n  the  wli- le  n•:l^^  <•!'  OiKeirs.  I  i.i'vr.i-l'" -slu-uld 
coasider  such  an  attempt  as  quit**  hopelr-^  In  \\:\-  re->]»eel  I  ditli-r  from 
Sr  Edward  Cuft.  T  think  such  a  plan  n-  he  i»'(ili:i»ed.  \\.«ull  r-'-n''  in  i::'ji':;ious 
pons  and  delusive    slunns.     I   feel   "un*  linst   :  n\  iittf.  nt    li»   j"jh"   i"-*!Uilion 


■ystrmatic and  study  tihliipitory.  wonM  he  inti-n-i-l-  .    -l.l.e  I.  \\..ii!d  I'l-  •,  i  vtir,  •  imi-Iy 
misted,  and  would  jiroduce  no  g<<od  ri  -nit.     I  ii>>  n  \  tl  t  :-.  -.■;-•.-  (i-i:.->i(li  r  .!  ad\:.-jble 


s  *> 
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or  practicable  to  att<?mpt  to  render  the  instruction  of  Officers  sjBtematic  and  com- 
piilsor\  iu  an  J  other  subjects  tliun  those  which  are  essential  for  the  due  performance 
of  tlie  Ilaily  routine  of  regimental  duties,  and  in  which,  by  existing  regulations.  Officers 
are  n^tjuircd  to  jiass  an  examination  in  order  to  render  themsclTCs  eligible  for  promo- 
tion. Aa  regards  other  subject*,  the  only  plan  which  seems  to  me  the  least  likely  to 
produce  any  good  results  is  by  suitable  inducements  to  eu(K>urago  Officer*  Toluntarily 
to  devote  themselves  to  certain  studies,  and  to  ac<}uire  such  kinds  of  knowledge  and 
skill  as  it  uiuy  be  thought  useful  and  desirable  that  a  certain  proportion  of  the 
Officers  of  every  Regiment  should  possess. 

The  (lifliculty  would  be  to  devise  some  inducement  wliieh  would  prove  un  effective 
motive  to  study.  I  do  not  think  the  present  system  of  selecting  Officers  for  promo- 
tion  {Tovd.  The  ])urelm!<e  syslem  is,  I  tliink,  a  very  bad  one,  but  I  doubt  if  it 
would  be  an  im])rovemeut,  to  (substitute  for  it  a  system  of  regidating  promotion  by 
men^  r:eliolastic  attainments.  I  think  to  reward  such  attainments  by  promotion 
wcnild  be  very  objectionable  for  many  reasons ;  but  I  do  not  see  any  objection  to 
rewardincj  them  by  increased  rates  of  pay.  This  is  the  only  inducement  to  study 
which  I  can  think  of,  which  in  the  present  state  of  our  military  institutions,  and 
while  the  present  system  of  promotion  is  maintained,  seems  the  least  likely  to  prove 
])nulically  efTcctive.  Ta't  us,  for  instance,  say  that  an  Officer  devotes  himself  to 
tlie  study  of  French,  and  is  certified  by  an  Examiner  appointed  by  the  Council  of 
Military  Educration  to  have  made  himself  thoroughly  master  of  the  language,  that 
is,  able  not  merely  to  read  it,  but  to  s|)eak  it  fluently,  and  to  write  it  grammatically. 
1  should  say  this  ac(iuirement  would  be  well  worth  a  shilling,  or  even  eighteen 
^vnee  a  day.  This  extra  rate  of  jmy  I  would  grant,  not  permanently,  but  only  for  a 
liniiti'd  period,  say  two  or  three  years.  At  the  end  of  this  period,  the  Officers* 
should  be  re(juired  to  pass  another  examination,  suceess  in  which  would  bo  rewarded 
by  the  Krant  of  extra  pny  for  another  term.  This  would  ensure  knowledge,  when 
onee  atfiuirel,  being  kept  up.  To  encourage  the  study  of  militarj-  history,  and  of 
the  lhei>ry  of  tlie  art  »)f  war,  a  similar  ])lan  might  Ih*  adopted.  Each  year  one  or 
more  eampaiiriis  and  also  a  theoretical  treatise  might  be  prescribed  for  study,  and 
an  extra  mte  of  pay  granted  for  one  year  to  all  Officers  adjudgCil  by  competent 
examiners  to  liave  made  themselves  thoroughly  masters  of  the  prescribetl  course  of 
st  iul\ .  The  >t  udy  of  mathematics,  or  the  practice  of  drawing  and  siurveying  might  bi* 
]»n»nu;trd  in  the  same  way.  In  fact,  what  T  say  is: — encourage  excellence  of  every 
kind  ;  eiieoura«;e  Vdluntary  eil'ort.  Otfer  some  suitable  reward  for  the  acquisition 
of  any  kind  of  knowledge  or  of  skill  in  any  art,  which  knowledge  or  which  skill  is 
snM-eptible  of  a  useful  military  application,  and  wliicli  it  is  therefore  desirable  that 
Olileers  ^lionld  possess.  Pos^il)ly  some  merely  honorary'  reward  might  be  di^vised 
which  would  prove  a  ^uflliitMit  inducement  to  promote  voluntary  study,  such,  for 
in>tanfi'.  as  ]:H'nnis«iion  to  wear  the  undress  miiform  of  the  Staff,  or  distinctive 
initials  in  the  Army  list. 

The  elleet  of  sueh  inducements  might  easily  be  ascertained  by  actual  experiment. 
]My  <nvii  opinion  is  that  a  mere  luniorary  reward  would  not  ])rove  sufficient.  Otiicers 
would  feel  that  money  is  the  real  test  «)f  value  -that  labour  repaid  only  by  a  compli- 
mentary order  or  by  some  purely  honorary*  distinction  was  in  reality,  labour  lost — 
that  tln'ir  attainnn-nts,  however  great,  wliatever  might  be  their  intrinsic  worth,  had 
no  real  professiimal  valne.  In  1S14,  on  rejoining  my  regiment  in  Dublin  after 
u  two  years'  course  ol'^tudy  at  the  Senior  Department  of  Sandhurst.  I  was  aakcd  by 
the  (.'oinmanderof  the  Torces,  Sir  E.  JUakeney,  to  make  a  survey  of  the  Phtrnix  Park, 
on  a  >n\\i'  of  >ix  inc-hes  to  a  mile.  On  eomjdetiug  my  })lan  I  showed  it  to 
>Sir  T.  Larc(tm,  who  Ma?«  then  at  the  head  of  the  Irish  Toiwgraphical  establishment. 
Sir  Thoma?  laughed  and  ^aid,  "Yes;  the  plan  is  well  enough  done,  and  I  daro  say 
•'  you  will  get  a  civil  letter  fn)m  the  Adjutant -Genend  in  return  for  it  ;  but  what 
•*  got.d  will  that  do  you  ?  The  authorities  have  no  use  for  such  things;  they  have 
"  ]»lenty  of  lliem,  some  as  large  as  this  carj)et,  some  only  the  size  of  a  .*lieet  of  notc- 
''  ) taper.  They  are  all  equally  useless,  and  are  onlv  a.-«ked  for  as  a  matter  of 
"  form." 

If  there  be  any  increase  of  enieieney,  any  real  military  advantage  to  Ix*  gained  bv 
inducing  Olllcers  \o  devote  their  leisure  thne  to  the  aequi-iliun  of  certain  arts  anil 
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•denoeis  then  that  advantage  must  be  worth  paying  for — must  have  a  certain  moncj 
itlutf  be  it  more  or  be  it  less.  Ercn  a  very  small  sum  expended  in  the  way  I  have 
floggmtod,  that  is,  rewarding  special  attainments  by  extra  rates  of  pay,  would,  I 
imaguie,  produce  a  very  considerable  effect  in  inducing  a  very  numerous  body  of 
OffloRi  to  dcTote  their  leisure  hours  to  study  and  to  compete  for  the  rewards 
oflcred. 

Then  is  one  point,  and  only  one,  in  which  I  totally  disagree  with  Colonel 
CoDinion.     I  think  it  a  false  principle  to  determine  at  the  time  a  young  man  Icayes 
school    and  receives    his   commission   what  liis  future   career  shall   be;    to  say, 
**  You  have  betm  dull,  or  you  have  been  idle,  or  you  liaTO  been  dissolute  and  reck- 
"  lew ;  or,  if  not,  if  your  abilities  are  good,  if  your  conduct  has  been  irreproachable 
"  and  yoor  diligence  exemplary,  ncTcrtheless,  no  matter  why,  you  have  failed ; 
**  A,  B,  and  C,  liave  passed  a  better  examinntion  than  you  have,  therefore,  henceforth 
"  for  ever  they  shall  be  first  and  you  shall  be  laat ;  you  shall  never  com])ete  with 
"  them  again.    For  the  future,  success  is  impossible,  therefore  exertion  u  useless. 
"  The  dcwn  of  the  Staff  College  are  closed  against  you  ;  there  is  no  avenue  open 
"  throngh  vrhich  you  may  nnich  future  distinction."    Xow,  many  a  dull  idle  boy 
tarns  oat  an   intelligent  industrious  man — many  a  worthless  cadet  an  excellent 
OScer,  nor    are  examples  rare  in  which  the  reverse  of  this  happens,   when  the 
noBUMiof  youth  are  not  fulfilled  by  what  is  accomplished  in  after  years.    Tliere- 
WR  I  w%j,  let  every  OiBcer  who  receives  a  commission,  be  encouraged  to  exert 
Uaiifllt    Let  him  who  has  been  successful  at  school  be  encouraged  to  persevere ; 
let  him  who  has  failed  be  encouraged  to  try  again  ;  let  all  bo  incited  to  work.    Let 
thedoon  of  the  Staff  College  be  always  open  to  the  first ;  let  it  never  be  too  late  to 
begin  the  race.     Let  tlie  present  system  of  selin;ting  Ofl[i(H?rs  for  Staff  apiK>intment3 
W  maintained,  and  Colonel  Collin»>n's  proposal,  rejected.     More  than  that,  we  know 
then  are  only  a  certain  number  of  vacancies  on  tlie  Staff,  and  that  there  are  not 
idkient  openinss  to  revrard  every  man  who  succeeds  in  the  Stiiff  College.     There- 
fan,  I  think  it  desirable  that  every  man  who  parses  the  final  examinations  with 
cndfitihoald,  in  addition  to  the  chance  of  a  future  Staff  appointment,  have  some 
tatiin  picacnt  advantage.     Allow  him,  for  instance,  to  wear  the  undress  uniform  of 
the  Staff,  to  have  certain  initials  put  againttt  his  name,  and  lot  him  also  have 
tone  sabatantial  reward,  eighteen  pence  or  half  u  crown  a  day.     Until  appoint<;d  to 
Henries  on  the  Staff  you  might  utilise  the  service  of  these  men  by  employing 
thai  ai  regimental  instructors.     But,  whether  their  services  can  be  utilised  or  not, 
Ilhiiik  by  the  mere  act  of  their  having  gone  through  a  s|)ecinl  course  of  study, 
ad  having  prepared  themselves   to   serve  the   country  in  the  capacity  of  Stall' 
Oieen  in  any  emergency,  such  as  war,  which  requires  an  increased  Staff,  tlicy  have 
porfbrmed  a  real  service,  which  is  well  worth  paying  for.     I  think  it  would  be 
■ere  justice  and  a  wise  expenditure  of  money  to  gire  such  men  a  retaining  fee 
if  two   or   three   shillings    a '  day.    A   littlo    knowledge    of  accounts,    a   little 
bovledffe    of   drill,    a   littlo    knowledge    of    military-    law,    all    of   tlu^se    are 
ihaJotey    essential,  and   instruction   in   them   must   bo   compulsory.      But   be- 
vond  these  essential  things,  I  think  all  work  should   be  voluntary,  and  should 
M  rewarded    by  extra    pay.      I   would   not  attempt   to   say   to    Officers,    wlio 
•i  a  bodj  dislike  study  and  would   not   care   to   8]>cnd   their   time  over   books, 
*I   insist    upon    your    studying,"     unless    T    was    ]ire]>ared    to    reward    them 
fcr  their  proficiency.     Unrewarded  study,    if   compulsory,    would,    I   feel    sure, 
dfyuciate  into  a  sham.     Moreover  it  is  not  necessary',  nor  even  desirable,  that 
Cloy  Ofllcer  should  be  a  student.    All  Ofilcers  cannot  be  on  the  Staff.     For  leading 
taps,  which  is  the  chief  and  essential  duty  of  a  Kcgimental  Ofiicer,  what  we  chiefly 
vant  are  qualities  not  to  be  acquired  by  study,  yxv  want  daring,  pluck,  and  common 
ftnee,  or  rather  what  Colonel  Collinson  calls  the  imaj^native  fucidty,  (piickness  of 
]Miee|ition,  and  readiness  of  resource.    The  very  best  Oflicers  in  the  junior  ranks  do 
■ot  want  any  theoretical  knowledge  for  the  ])crfc('t  ])erformaiU'e  of  tlieir  sj>eciul 
dntiss:  the/ want  sood  nerve,  goo<l  practical  conimon  sense,  and  daring.     Ijct  us 
utilise  the  talents  of  everybody.     If  an  Officer  is  n  student,  let  him  be  rewarded  by 
Skaff  appointment  suited  to  the  extent  of  his  attainments.    If  an  Ofllcer  is  averse  to 
ftndions  pursuits,  but  possesses  qualities  of  character  more  valuable  in  war  than 
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Sniffaieaa  of  intollcwt  and  b.  rtudioua  duTMBilJon.  nctoBl  tcnit*  in  tlic  lie\i  *iU  aftm 
im  abundnnt  upportuiiitios  of  proring  hin  tvortli,  mini  uT  *fquiriiig  dielinoUon.  I4 
■uch  un  OlEoor  bv  rcirarded  bj  raok  or  bouuurs  proportUDinl  to  tbti  valno  of  tk 
inricB*  liD  ronden. 

Onutnin  MAnaH,  R.K. :  Tbeni  are  one  or  Iwo  pointa  I  (bould  lil»  to  menlJa 
which  I  bii[io  Coloiipl  CoUinBon  will  olesr  up  In  liii  rpply.     I  miiiio^  roiirpi*»  tlM 
lie  nunuB  to  propuM,  u  it  bae  beon  cupposed  bj  two  Ofllwn.  und  u  ttu>  pm 
glTOB  tho  imitrueloD,  to  limit  tlif  StoST  nppoiDtaients  of  tbo  Anny  to  thoic  caool 
who  qualify  in  this  school.     I  oonnot  coniwivo  tbxt  bti  mrana  tluL,   uiir,  for  oa 
mamenl,  do  I  balii^Te  that.    Tlierefurc,  1  hope  he  will  ciMr  that   point  up  la  hi 
ropljr.    Nor  do  I  gnthor  from  hit  paper  how  Colonel  CoUinson  proposr*  tliD  el 
Blni]i4tioii  thould  be  oondacted  od  leaiiDg  Ihr?  m-IiooL     I  ntlipr  |;atlitT  IViun  wlii 
be  ujB,  that  the  Ihreu  special  brancbes  of  Ihe  Serridc,  which  he  olliidnt  to,  dioull 
be  opeu  to  thoia  cadE^ta  of  tbo  H-hool  who  quaUf;  in  Bpecinl  Bubjecba.     I  do  o^ 
quite  uiiderstsud  whether  he  means  that  thrj  abould  all  meet  together  in  a  ecqi 
petitivD  eiuminatioD,  or  that  tha  radeU  wiiu  un>  going  for  BiklT  DppuintlDMl 
Bliould  be  eiDmined  in  the  particular  studin  be  idTcrta  to,  or  »lit  Hut  ilirj  iIkiuI 
all  ttud;  tocothcr  and  lake  nuK  BccordiimlT.    If  he  iiiteudt^  ni:r 
one  of  the  three  bmnuhes.  and  then  only  Uio)e  eadeta  be  em  in 
in  that  particular  bntnrli  of  the  Serrice.    I  think  that  woulil  I 
it  woulu  be  unadTiwble  to  examine  all  the  nidots  togotbei.  -.• 
out  arcording  tu  tbeir  ^Bce«,  1, 2,  3.    I  Uiink  that.  ■■  Iht^  );m  >     , 
eelnblishmenta  uf  d  spei-tal  natuni.     I  do  not  thiuki  iindiir  aiiv  u^iv  '>!'  kinliii^  * 
it.  thnt  it  ia  dciinblo  to  bare  an  inferior  dnaa  of  mcD  in  ttie'linc.  and  ■  mpou 
cIhs  of  men  in  another  brauch  of  the  Scrvico.    I  think  tlin;  oaeh  want  the  Im| 

It  i«  qtuto  a  que«tion  whether  tbo  dilllsMnce,  wbioh  1  bolior.:  I    .  "        '      n 

ledgod,  between  Bandhiimt  and  Woolwich,  li  nnl  duo  to  Hii 

MtUDger  competition  at  Wool  wiub  i  there  are  the  two  diatinrl  -  ■■  r 

and  EngiiiHire,  and  that  induosa  eompetitiun.    There  are  a  ii'  j 

go  to  Sandbunt,  who  never  think  of  competing  nt  all ;  and  in  u 

a  number  of  boja  tbcro  who  nercr  do  anything,  and  tlicy  grl  Ib'ir  I'unimi-iiafl 
without  poTcbtiae.  I  thiufc  tbat  ia  a  bod  thine  loc  tiwndhural.  but  it  ia  rrrj  diflod 
tu  Bce  how  it  can  be  svoidod.  The  aam«  kind  of  thing  obtaina  in  a  jobs  degna  i 
Woolwich,  I  think  all  who  have  been  al  Woolwich  will  alh)«  that  thi'i*  ni-ro 
certain  number,  a  lerj  limited  number,  who  felt  tbat  ihej  tlmnlil  l.'  n.^  >  i!i<  ^-^S 
leij,  and  who  did  not  care  »ery  mueb  about  working, — Iheyl'il'i  '  'i 

Sitting  into  the  Artillery.    That  was  not  a  good  thuig,     Ai  r>  1:  1       1  I 

■row  open  the  whole  of  the  oommiuiora  in  tho  Army  to  hi:  'Ii 

public  Mihooli,  tliere  cannot  b«  a  doubt  t)iat  fur  thu  couutrj  1::  ^ -1  .  li  n  » .1  .  1 1 
II  great  advantage,  I  think  wo  miut  alau  look  al  tlie  i|umt)(>ti  i'ruiii  this  )>oint i 
view.  Many  Offieen  after  they  have  sencd  twvntyyeora  in  the  Army,  go  back  la 
the  vonniry,  and  take  tbeir  part  aa  cititeiiB  in  diUbront  walki  of  liib.  ^invM 
to  throw  open  throe  or  four  hundred  rumuiiMionB  in  the  AruiT  as  [irenuuma  l«  d 
public  srlwoU  of  tlie  country,  would  bo  a  vary  gront  gain.  In  that  tiew  I  thU 
there  ia  n  great  deal  to  be  aaid  in  Qnour  of  electing  to  comimiBioni  in  the  Arfli 
from  the  public  •rboola  uf  tlw  couulry. 

Lieutonant-Colonel  Owkn,  E.A.,  Profesaor  of  Arliliery,  Eoynl  Military  AmAtm 
Woolwich :  T  ehouLd  like  to  aay  -a  few  worda  after  the  remarks  uf  O^ptd 
Tamil.  Tliuru  are  •eieral  )ioints  which  1  might  have  oUuded  tti,  but  it  li 
b«  uiuu-ce«ar<p  for  me  to  mention  tlieiii  now,  bscausa  they  have  b«Blt  to  « 
owdinglf  well  put  by  Captain  FarreU,  that  it  will  be  enough  to  aay  I  ontirvljr  «4H 
with  hioi.  ItuI  tliero  are  two  or  three  points  I  ahoulJ  like  to  refer  to,  .with  nn| 
to  Oulouel  Cullinson's  paper,  and  alao  with  regard  to  wliat  hai  bcvn  wid  bf  MMJ 
two  of  the  ipcakera,  Die  idea  of  Colonel  CulhiiBon  arvmi  to  be  a  acbool  &nr  ■ 
Artillery,  the  Engineers,  and  the  BtaS'.  I  cannot  help  feeling  mynelf  IImI  aiufl 
plan  would  cwiiu  a  very  great  oumplioation  iti  anv  ealabliahiiiHiil.  dtrriaeil  for  ^ 
ottject.  At  the  Royal  Military  A<wlemy  at  Wuolwiob,  we  haie  the  AttilliufM 
Kngiueer«  troiucd  ;  and  although  the;  go  through  prcciicl}'  the  aamu  courvt,  thm 
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»  raflScient  oomiilioaHon  to  create  considerable  difficulty.    And  I  must  saj,  as  far 
as  I  UD  oonoemed,  and  I  haye  no  doubt  there  are  a  great  number  of  Officer:}  who 
ap«e  with  me,  that  it  would  bo  a  great  pity  to  separate  the  Artillery  and  Engineers 
at  Woolwich.     The  services  are  bo  intimately  connected^  that  every  Artillery  Officer 
Biust  feel  that  ho  requires  to  have  a  considerable  amount  of  knowledge  of  fortiflca- 
tioD.    On  the  other  hand,  every  Engineer  Officer  must  feci  grateful  for  what  he  has 
picked  up    at   the  Royal  Military  Academy  in  the  way  of  artillery  knowledge. 
Therefore,  I  oomider  it  would  be  a  great  evil  to  separate  the  pn^  paratory  courses  for 
these  two  Senices.   I  consider  the  same  course  should  be  gone  through  for  Artillery 
■nd  Ensineen  at  the  same  school.    As  regards  the  rest  of  the  Army,  I  should  bo 
disposed,  like  Colonel  CoUinson,  to  trust  to  the  public  schools  ;  and  if  it  is  thought 
dennble  br  the  authorities,  or  whoever  might  nave  charge  of  tlic  subject,  instruct 
tion  ihoula  be  given  to  line  Officers,  after  they  got  their  commissions.     I  think  this 
■nut  be  perfectly  clear,  that,  if  Officers  joining  any  branc^h  of  the  service  arc  rc- 
qmred  to  know  military  history,  surveying,  or  subjects  of  tliifl  kind,  it  would  bo 
prHcetlj  nnpoasible  to  instruct  them  by  twos  and  threes  in  diflercnt  places ;  you 
■Ht  teach  them  together  in  certain  classes  at  the  Militury  Schools.    With  regard 
to  the  neeesait  J  of  having  a  college  for  the  Artillery  and  Engineers,  one  good  argu- 
ment in  favour  of  such  a  course  is  tliis,  that  it  is  found  necessary  in  every  nation  in 
Eunme.     Independently  of  that,  I  think  there  is  ho  much  s])ecial  knowledge  rc- 
(piirea  for  the  Artillery  and  Engineers,  that  it  would  be  very  di:<aclvautageous, 
indeed,  to  turn  Officers  into  those  services,  not  knowing  anything  at  all  about  them. 
To  take  my  own  branch  oi  the  Service,  the  Artillery  ;  in  the  Crimea  we  received  a 
number  of  Officers  direct  from  the  Atiademy,  and  a  number  of  Officers  were  sent 
out  in  the  same  manner  to  India  during  the  mutiny.     Now,  it  would  have  been 
moat  prejudicial  to  the  service  if  they  liud  known  nothing  of  their  own  branch  of 
theterrioe  when  they  came  out.     I  say  those  Officers,  coming  out  with  a  certain 
imonnt  of  training  was  a  great  advantage  to  tlic  Serriee.    With  regard  to  the  pre- 
pvatonr  training  for  Woolwich  or  for  Sandhurst,  1  should  like  to  see  more  men 
eane  irom  the  public  schools.    Evcr^-body  knows  what  inducements  have  been 
oflered  by  raising  the  qualification  in  classics,  and  lowering  the  qualiGcation  in 
mathematics,  to  get  boys  from  tlic  public  schools.     It  is  the  fault  of  the  public 
irhoola  themselves  if  they  do  not  send  more,     llien^  are  certain  examinations  laid 
down  for  the  Military  Colleges  ;  several  public  schools  have  formcil  s])ccial  clu8?es, 
ind  have  been  successful  in  sending  boys  to  Woolwich  and  Sandhurst.     I  may  men- 
tion Cheltenham,  Marlborough  ;  and  there  arc  others ;  why  cannot  the  other  publit? 
■dioolfl  do  the  same  thing?     No  doubt  they  would,  if  a  sufficient  inducement  was 
flffned.    We  heard  the  other  day  that  the  Head  Master  of  Harrow  intends  to  fonn 
a  tmdal  claas  there. 

Lwutenant-Colonel  Kepfel,  Gren.  Gds. :  Eton  already  has  a  special  Army  class. 

Lieutenant-Colonel  Owen  :  With  regard  to  the  state  of  the  Milit^iry  C-olleges,  I 
dMmld  juat  like  to  oay  one  or  two  words.  ConstjiTit  complaints  are  made  in  a  popu- 
Iv  way  at  to  the  state  of  discipline,  and  so  on,  at  the^c  diH'erent  schools.  If  there 
oocnn  a  little  outbreak,  there  is  a  hue  and  cry  raisc<l  throughout  the  country,  "What 
a  dreadful  place  this  must  be !"  If  you  were  to  apply  the  sann^  rule  to  all  the  public 
■dioola  in  England,  you  would  hear  of  mutiny  an<l  disturbance  almost  every  day  ; 
becauee  moat  of  these  so-called  mutinies  at  the  Military  Sfliools  are  matters  that 
would  be  paseed  over  anywhere  else.  At  Woolwich,  I  must  say,  oh  fnr  as  my  own 
fiperienoe  goes,  I  think  the  tone  lias  considerably  improved  during  the  past  few 
jau*.  I  do  not  know  what  the  case  is  at  Sandhurst ;  but  with  re*;ani  \o  Sandhurst, 
there  are  two  very  obvious  reasons  why  you  d<>  not  get  such  g()o<l  results  from  it 
M  yoa  do  from  Woolwich.  One  is,  that  the  yoimg  men  have  to  Ix*  tlirre  such  a  short 
tnae:  the  other  is,  that  they  have  not  a  sufficient  intlucement.  Any  voun^;  fellow 
knowa  that  his  friends  can  buy  him  a  commission  ;  thcrefitre,  why  should  he  work? 
If  that  is  the  case,  it  is  a  ver^'  obvioun  riMison  why  you  do  not  i;ct  the  g(X)d  results 
you  mi^t  expect.  By  keeping  the  young  men  longer  there,  and  by  not  allowing 
anybody  to  pans  through  unless  obliged  to  try  for  a  conmnssioii,  you  nii^iit  get  better 
Niulta.  With  regard  to  dii^cipline,  I  must  say  this,  1  have  been  u  certain  numlx-r 
of  yean  at  Woolwich,  and  during  the  whole  time  1  liave  been  there,  1  have  never 
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had  the  silightest  trouble  with  the  cadeta.  I  am  quite  ready  to  admit  that  in  steadi- 
ness on  parade  and  that  kind  of  thing  thcj  are  not  up  to  the  mark  that  thej  were 
formerlj.  Sut  as  to  gentlemanly  tone,  they  are  up  to  the  mark.  I  Iuitc  ncrer 
received  the  slightest  impertinence ;  they  always  behave  exceedingly  well,  and  are 
always  amenable  to  orders.  Compared  with  former  years,  there  has  been  a  great 
improvement.  In  1846  or  1848  the  Academy  was  in  an  oxecedinsly  bad  state.  By 
two  oiBoers,  General  Parker  and  Captain  (now  Major-Qeneral)  Wilmot,  the  di^i- 
plino  was,  however,  restored  in  the  course  of  a  few  months  ;  and  as  long  aa  I  was  there 
we  were  always  considered  in  a  very  excellent  state  as  regards  discipline.  It  is  now 
very  Iat«,  and  although  there  are  one  or  two  other  points,  I  think  I  hare  said  all  that 
it  i8  necessary  to  trouble  you  with. 

The  Cu AIRMAN :  I  am  sure  that  wo  all  owe  a  debt  of  gratitude  to  Colonel 
Collinson,  not  only  for  having  written  this  paper,  but  also  for  tho  opinions  that 
his  paper  has  been  the  means  of  eUciting  irom  different  Officers  present  at  this 
meeting.  I  have  no  doubt  the  discussion  will  be  of  very  great  use.  At  this  late 
hour  of  the  evening  I  will  not  make  any  further  observations.  I  cannot  prcteud  to 
answer  all  the  questions  that  have  been  asked  with  regard  to  Colonel  CoUinMn's 
opinions.  I  will,  therefore,  only  propose  that  we  return  our  thanks  to  Colonel 
Collinson  for  his  paper. 
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Friday,  April  23rd,  18C9. 

Gbkebal  tub  Eon.  Siii  EDWARD  CUST,  K.C.IL,  O.C.L., 

ill  the  Chair. 


MILITARY  TRANSPORT. 


.  By  Fbedebick  Wix(;  field,  Esq.,  Deputy- Assistant  Couimissary- 

Gciieral. 

• 

The  question  of  "  ^lilitary  Transport,"  upon  whicli  I  am  about  to 
Miess  you,  is  I  fuel  of  such  importance,  that  I  venture  to  trust 
to  your  forbearance  sliould  1  fail  to  do  justice  to  my  subject. 

I  would  first  endeavour  to  ur/^e  upon  your  consideration  the  imper- 
fect manner  in  which  this  question  has  hitherto  been  ap])rcciated,  and 
the  diminished  importance  that  has  been  attached  to  laud  tr(ins|K>rt  as 
tt  iflteCTal  portion  of  our  Army.  The  origin  and  progress  of  the 
eBtablishment  of  regular  transport ;  the  recognition  of  the  inseparable 
cooncction  between  transf)ort  and  supply ;  the  form  of  organiz;ition  to 
be  adopted ;  the  authority  to  which  the  duty  of  coutrolling  the  train 
diould  be  entrusted ;  and  the  description  of  transport  to  be  main- 
tained, will  severally  be  reviewed  and  discussed  in  this  lecture. 

Except  under  the  pressure  of  actual  warfare,  we  have  never  until 
taely  recognized  in  this  country  the  existence  of  an  organized 
Tnngport  Coq)S,  as  an  indis|X3nsable  branch  of  any  national  force. 
In  the  wars  tliat  we  have  carried  on  in  distant  countries  and 
cokniea,  special  descriptions  of  transport  liave  been  extemporizc»d 
for  the  occasion.  At  times  wheeled  trans]X)rt  or  pack  animals,  at 
others  boats  and  men  have  been  employed  for  the  conveyance  of 
the  necessary  suppUes.  On  the  completion  of  the  campaign,  such 
traosport  establishments  have  been  summarily  broken  up;  and,  until 
uocasion  again  arose,  the  considenition  of  the  ])rinciplcs  wliicli  should 
guide  our  action,  have  been  indefinitely  postponed.  To  the  days  of 
Ond  Peninsuhi  and  of  Waterlo^j,  a  long  ])eriod  of  inactivity  succeeded. 
For  40  years  wo  remained  passive  six»ctators  of  military  i)rogress  in 
Europe,  and  when  the  Crimean  struggle  aroused  us  to  exertion,  we 
fooud  ourselv^  helpless  to  cn^ate,  and  incomi)etent  to  a(hninister  those 
blanches  of  the  Service,  which  should  have  been  matured  in  the 
'qwBeof  peace. 
The  rapid  overthrow  of  Austria  in  1HG(1,  and  the  admitted  su|)eriority 
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of  tlm  Prussian  ailiuinistratioii  ovv.v  that  of  their  opp4»iieiit»s,  coiiviiicevl 
all  spi'ctatnrs  of  that  stnig-i^le  that  radical  reforms  in  their  nwii 
armies  had  become  imperative,  and  that  their  feelings  of  se<.'uiity 
were  as  mistaken  as  they  were  perilous. 

In  June,  isr>(u  a  Commilt(H»  was  appointed  by  the  Secretary  of  Slate 
for  War  for  ihe  purpost*  of  takirij^  into  considerati(m  the  subject  (»f  the 
arraii;;vmeiits  to  be  made  for  eaiTyin^  out  the  trana|X)rt  duties  of  an  anuy 
in  the  iield.  in  order  that  such  measures  should  Ix)  determined  ou  in 
time  of  jjeaee.  as  would  prtjvent  the  uncertainty  and  confusion  which 
would  arise  on  the  outbreak  of  war,  if  tiic  system  to  be  adopted,  had 
then  to  be  s(»ttled. 

To  L<^rd  Strathnairn  and  to  the  Ctmimittee  under  his  presidency  this 
country  should  ever  bo  grateful,  although  years  may  probably  ela]>se 
before  w<'  shall  be  able  to  apj>reciate  the  extent  of  the  cdiligation. 
TIh;  exhaustive  report  submitted  by  them  on  the  termination  of  their 
labours,  and  whit-li  embraced  the  more  extended  subject  of  military 
administration  has  proved  the  prelude  to  the  introduction  »»f  the  system 
<»f  *' control/'  which,  while?  it  follows  the  practice  of  all  Continental 
j)owers,  has  been  adjusted  to  the  peculiar  character  of  our  own  Service. 
and  the  princijiles  of  our  ('onstitution. 

It  was  the  boast  of  our  greatest  Captain,  that  his  Army,  though 
small  in  numbers,  c(mld  do  anything,  anrl  go  anywhere.  Xo  one 
ever  impugned  the  former*  assertion,  as  true  of  to-day  as  of  50  years 
ago,  bnt  an;  any  of  us  satisfied,  as  to  the  truth  of  the  latter  pcM'tion  cif 
the  sentence?  Can  w(^  j)ossibly  say  that  our  Army  is  in  a  condition  to 
go  anywhere  by  a  given  time,  or  to  attempt  any  oiwration  inde- 
pendently of  tlu^  gravest  doubts  as  to  our  capabilities  of  movement! 
Arc  we  as  rea«ly  as  our  neighbours,  and  could  we  take  the  initiative, 
and  have  we  any  transjjort  worthy  of  the  name,  either  in  men  or 
m;it(Mial  ?  Have  we.  in  short,  at  our  immediate  disposal  those  means  of 
(■(•nveyance,  or  (what  is  of  more  im])(»rtance),  the  machinery  by  which 
they  could  be  rapidly  created,  from  wlii(;h  we  might  confidently  anticipate 
success  in  the  (Operations  we  might  attempt? 

To  our  insular  j»osition  nnich  of  this  national  proi)enBity  to  under- 
rate? the  im]>(»riance  of  ''transport"  may  indubitably  be  ascribed.  While 
we   retain   our   supremacy  as   a   Naval   Power,    or  while   our   ability 
to  (!0|K*  at  least  on  e<iual  terms  with  marilune  nations,  is  undisputed, 
we  do  not  feel  tliat  insecuritv,  which  is  inseparable  from  a  Continental 
status,   wIktc   a  liver  may  be   crossed,  or  an   imaginary  boundary 
mny  be  oveistej>j»ed,  without  further  w^irning,  than  the  angry  menaces 
which  j)reeede  the  declaration  of  war.     Our  forces  arc  not,  and  pro- 
bably never  will  be,  kejjt  in  that  high  state  of  mobilisation,  which  cha- 
racterises the  French  and  Prussian  armies.     AVe  feel  that  l>efore  the 
note  of   war  can   be  heard  tni  our  soil,  fleets  of  transports  must  be 
(•oll(H*ted,  and  an  armada  be  gatliered  together,  in  which  the  enemy 
may  attempt  invasion;  and  even  should  th(*se  preparations  have  lx*eii 
completed,  the  Rubicon  cannot  be  crossed,  im til  our  truly  nati(mul  force. 
our  Navy,  shall  have  disai»i>eaved.      NVe  know  that  such  preliminaries 
re«|uire  time  for  their  arrangemeni,  and  we  are  not  unwillingto  postpone 
otir  [.n'parations  until  the  cloud  is  over  us. 
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Bat  in  this  nnreadincsfl  for  action,  in  thin  state  of  inability  to  resist 
aggressiou,  lie  the  elenientH  of  danger.     Wars  are  not  now  conducted 
on  the  precise  system  of  theory  and  method  tliat  ouce  jirevailetl; 
rapid  movement,  decisive  action,  and  energetic  measures  nr)w  charac- 
terize all  militiiry  operations.     The  Army  that  is  the  most  complete  in 
eqaipmeut  and  organization  must  be  the  best  prepared  for  ra])id  action, 
and  will  enter  upon  a  war  with  every  prospect  of  success.    The  struggles 
of  185U-I86G  confirm  the  view,  that  a  campaign  may  lie  a  que«'tioii 
of  weeks  and  not  of  years,  of  days  and  not  of  months.     Short  as  was 
the  period  for  preparation  awardeil  to  the' Austrians,  sliorter  was  the 
time  of  rest  between  each  successive  defeat,  until  their  i)ower  collapsed 
before  the  energy  and  vigour  of  their  enemies.     And  shall  we  not  prolit 
by  that  lesson  t     Shall  we  not  learn  that  our  very  condition  of  un- 
mdiness  will  be  an  incentive  to  aggressive  measures  on  the  pai't  of  our 
opponents,  who  will  attack  us  beciiuse  we  ai*e  unpre]Kir(>d,  who  will 
auail  us  because  we  are  unable  to  retaliate.     The  fact  of  our  being  un- 
prepared cannot  bo  disguiseil  from  other  nations,  they  will  find  in  our 
wetkness  an  inducement  to  run  counter  to  our  views,  and  to  risk  the 
ooDBequences  of  an  opposition  to  our  policy. 

While  few  now  contest  the  principle  that  an  efficient  transport  should 
fonn  an  integral  |K)rtion  of  an  Army,  the  tluK>ry  of  the  constitution  and 
oiganization  of  such  trans[)ort  still  forms  matter  for  contiicting  argu- 
ments. Some  urge  that  the  native  transport  of  any  country  that  wc 
might  invade,  would  contribute  mainly  to  our  help ;  while  others  would 
suggest  reliance  upon  a  train,  to  be  raised  and  orgiinized  at  the  seat  of 
war.  Some  proclaim  the  physical  impossibility  of  sufficient  transport 
bebg  despatched  from  England  to  the  seat  of  war,  and  all  agree  that 
had  we  an  extensive  train,  we  should  be  unable  to  find  remunerative 
employment  for  it  in  time  of  peace.  With  a  view  to  a  hap])y  combina- 
tion of  economy  with  efficiency,  the  transport  must  be  so  orgjinized 
that  while  only  sufficient  for  our  immediate  wants  in  time  of  peace  at 
home  and  in  the  large  garrisons  abroad,  it  shall  f)ossess  the  elements 
of  expansion  to  all  possible  recpiii'emonts  in  tune  of  war.  In  jteace  the 
nucleus,  or  embryo  of  a  train,  will  satisfy  our  necessities,  and  tvonomy 
forbids  infringement  on  this  rule,  but  the  c(^rps  that  shall  1h'  raisi^d 
must  be  organized  on  the  most  elastic  principh^s ;  c<^ntraet4Ki  within 
the  narrowest  limits  in  time  of  i)eace,  it  must  1k^  ca[)able  of  indetinito 
expansion  and  augmentation  in  time  of  war. 

This  theory  has  not  yet  l)een  reduced  to  ])ractice,  Imt  the  opportunity 
has  come,  we  are  on  the  eve  of  re-organizati(/n,  and  an  Army  Transport 
Coips  will  shortly  take  its  place  in  our  Army  List.  While  a  subject  of 
■Dcn  national  imf>ortance  is  un(i(*r  consideration,  an  enquiry  into  th(^ 
origin  of  *' military  transport,"  and  the  iiiHuena?  it  may  have  exerciswl 
in  warfare,  caimot  be  uninteresting  or  un))roiit:tbIe. 

It  is  to  be  regrett*'d  that  so  little  infonnatu^n  as  to  the  manner  in 
wfaich  the  supply  and  transport  thities  w<'re  organized  and  conductinl 
br  the  Greneruls  of  old  has  been  furnished  by  military  historians. 
3io  precise  details  are  forthcoming,  although  we  are  aware  that  by 
aerefiii  of  such  leaders  (and  we  will  mention  Cawar  and  Aurelian)  they 
had  been  studied  and  reduced  to  system.     The  sul)ject  is,  [KThaps, 
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iiniiivitinp:.  The  means  of  success  are  uninteresting  in  comparison 
with  tlie  end,  which  furnishes  the  brilliant  themes  to  tho  historian  or 
biographer.  Tho  anxious  forethought  and  prescient  care  with  wliich 
<'very  detail  shall  have  l)een  calculatcjd,  every  difficulty  ovorconie,  and 
the  existence  of  the  troops  seciu'ed,  before  the  p^»at  stroke  c»f  strategy 
can  be  j)layed,  must  naturally  fail  to  rouse  the  eager  interest  and 
kfon  anxiety  that  the  description  of  the  actual  struggle  and  resuh 
can  excite.  Yet  in  a  campaign,  how  few  are  the  hours  of  battle  com- 
paied  with  those  passed  in  preparation.  How  short  the  time  of  actual 
contlict  wiien  contrasted  with  the  long  delays  before  successful  com- 
bination can  be  ensured,  and  every  {possible  exigency  bo  anticipated! 

TIkj  extent  to  which  the  consideration  of  transport  can  intluence  the 
action  of  a  C'omniandor,  may  l)o  estimated,  when  we  think  of  Xerxes 
with  a  train  of  baggage-waggons  seven  miles  long  for  an  army  of  live 
millions!  Herodotus,  to  whom  1  am  indebted  for  these  statistics,  and 
who  d(M's  not  enjoy  the  best  of  chanicters  for  veracity,  may  have  l»een 
guilty  of  exaggeration,  but  if  wc  remember  what  hordes  of  followers  have 
<'V(r  b(*en  attached  to  Asiatic  Armies, and  also  that  tho  "crack  corps" 
in  the  Persian  Army  '*  the  Invincibles,**  were  allowed  to  take  with  them 
into  the  lield,  their  wives,  slaves,  and  concubines,  we  shall  modify  our 
sui|)rise,  and  f>onder  over  the  march  of  intellect,  which  forbids  such 
luxuries  even  to  our  *'  slashers"  and  ** die-hards  '*  at  the  present  day. 

That  Xerxes  and  Darius  did  maintain  large  armies  in  countries 
comparatively  unproductive,  and  that  at  subsequent  periods  the  horde?* 
of  savages,  who  overran  these  territories,  did  contrive  to  support 
tluinselves  without  dillicultv,  are  facts  that  have  been  characterised 
by  (Jeneral  .lomini  as  phenomena  for  which  he  was  at  a  loss  to  offer  an 
explanation.  Jle  could  not  discern  that  they  appix*t'iated  the  necessity 
of  transy)ort,  while  they  notoriously  disregarded  the  principles  of  ad- 
njiiiistration. 

The  (i reeks.  accordin«i:  to  Thucvdides,  whto  attended  bv  slaves  and 
b(*asts  of  burthen,  for  the  conveyance  of  their  provisions  and  necessaries. 
Phili[>  of  Mac(Mlon,  however,  compelled  his  troojjs  to  carry  their  own 
arms,  ] provisions,  and  baggage,  and  allowed  but  one  slave  to  ever)' 
horseman,  and  one  to  carry  a  hand-mill  for  every  ten  foot  soldierB. 

Hannibal,  who  considered  Alexander  as  the  first  of  Captains,  and  who 
in  his  turn  was  held  by  the  Duke  of  Wellington  to  l)e  the  greatest  military 
•reiiius  of  ohl,  attempted  to  rise  superior  to  considerarions  of  supply  and 
iransj)ort;  the  loss  of  two-thirds  of  his  Army  convinced  him  of  hi?" 
orn^r. 

The  perfect  organisation  of  the  Roman  Armies,  and  the  excellenct 
which  they  attained  in  administrative  science,  effectually  precluded  thf 
possibility  of  failure  as  far  as  transport  was  concerned.  While  Ceesai 
pioelairued  the  doctrine  that  war  should  su}»port  war,  he  studiously 
reduced  the  im|)iHhments  of  a  baggage-train  by  the  formation  of  depott 
in  (Mich  coufpiered  provinn*.  The  Konians  were  essentially  road-makers 
as  the  vestiges  of  their  skill  attest  to  this  day,  and  they  realised  th< 
value  of  good  roads  as  the  mejins  bv  which  thev  couhi  retain  their  hok 
upon  the  provinces  they  had  subjugated.  Eilicient  transport  necessi- 
ates  attention  to  the  means  of  cjnnnunication ;  good  roads  enablei 
t 
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them  to  aocaiDulatc  supplies  in  every  direction,  and  to  provide  against 
Uie  oontingpncy  of  disaster  or  want ;  but  the  excollonce  of  the  roads 
also  enabled  the  Roman  soldier  to  march  excessive  distances  under 
CDormoas  loads,  and  at  times  to  carry  his  provisions  almost  indepen- 
dently of  the  aid  of  transport. 

We  are  told  by  Froi8sai*t  that  on  one  occasion,  when  King  Edward  III 
invaded  France  ho  was  accompanied  by  a  train  of  G,000  waggons, 
which  extended  for  two  leagues.  As  the  district  which  he  traversed 
had  been  repeatedly  ravagetl  and  become  impoverislied.  King  Edward 
coald  not  have  ventured  lo  rely  ujion  the  resources  of  a  country  in  sucli 
a  plight,  but  had  the  province  he  invaded  been  prosperous  and  highly 
cdtivated,  he  would  not  have  hesitated  to  support  himself  by  exactions 
and  rapine. 

It  is,  of  course,  hopeless  to  noek  for  traces  of  organized  transport 
btfore  the  time  when  the  advantages  of  systematic  administration 
leie  appreciated.  In  the  middle  ages,  while  clemency  to  an  inoffensive 
popolation  was  derided,  and  the  impolicy  of  an  exhaustive  system  of 
pionder  was  not  recogiiized,  pillage  was  encouraged  by  the  leaders,  as 
the  most  convenient  mode  of  supplying  mereenar}^  trooj)s.  Trans|X)rt 
VB8  not  reouired  for  supply  services  on  their  account ;  they  took  what 
Aey  wantea,  and  as  it  could  be  got.  Ambulances  had  become  obsolete 
dnoe  the  Roman  Empire.  The  material  of  war  had  not  then  develoi>e(1  to 
die  proportions  it  has  attaineil  in  modern  days,  and  such  transport  as 
VMieqaired  could  l)c  obtained  by  the  appropriation  of  the  carts  and 
avmib  in  the  vicinity.  The  inhabitants  had  the  option  of  suiTendering 
their  property  or  their  lives.  Friend  and  foe  were  equally  indis- 
criminate in  their  exactions,  and  the  wretched  |K^asants  were  the 
victims  of  either  party. 

With  improved  weaixins,  superior  tactics  were  intrfnluced.  Compli- 
cated operations  and  subth*  cf)mbinations,  involve  due  regard  Xo 
considerations  of  subsistence.  Hefore  troops  can  l>e  condensed  upon  a 
pven  point,  or  simultaneous  movements  can  be  made  upon  a  givr:i 
day,  administration  must  have  contributed  its  aid.  The  functions  oi 
'^transport"  in  facilitating  this  end  were  by  degrees  developed  into  the 
MDbhnce  of  a  system. 

In  the  time  of  Queen  Elizalx?th,  an  Ofiicer,  styled  *'the  Waggon 

Master  General"    not  only  exei"cised  direction   over    tlir    transport 

rf  an  army,   but  also  held  supn^ne  sway  over  those  ladies   whose 

attadiment  to  the  service  induced   them   to  forsake*    tlu'  towns   fur 

the  attractions  of  a  military  life,      lie  was  empoweriMl,   acronling 

to  Sr  James  Tunier,  to  classify  these  ladies,  with   duo  regard   to 

the  rank  of  their  husbands,  and  ahhough  the  n'gidations  of  tin'  s(T- 

Tice  were  imi>erative  as  to  the  necessitv  tiiat  evcrv  woman  who 

aooompanied  the  Army  should  have  a  husband  in  it.  there  are  sncli 

extraordinary  allusions  to  the  punisimients  which  might  be  inliicted,  and 

flich  disparaging  expletives  applied  to  certain  ladies,  as  to  leave  lilt  If 

doabtnpoD  the  easy  tone  of  morality  that  existed  in  our  camps. 

In  the  Thirty  Years'  War.  owing  to  the  luxurious  habits  of  military 
mem  and  the  nmnerous  retainers  an<l  women  who  accompanied  tlienu 
the  amonnt    of   baggage    had   increased    to  an  extent  that  wouM 
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api'oai'  inrnMliblc  at  the  present  day.  In  the  Imperial  Army,  tho  allow- 
ance; of  ha;^»;a^e  wafcgons  excotMied  that  in  t'on«  in  either  the  Danish 
or  Sworlish  rorcos.  but  1,()0()  wa;]:gons  for  5,000  cavalry  and  100  for 
their  sutlers,  was  nut  considered  by  the  great  GustuviiH  as  an  ext.-ossive 
proportion.  In  the  time  of  Henry  IV  of  J^Vance,  one  horse  was  told  oil 
to  carry  the  baggage;  (jf  four  soldiers,  and  one,  for  that  of  tw«>  light 
horsemen,  or  areliers.  A  boy  or  gonjat  was  allowed  to  wait  on  every 
two  soldiers,  so  that  for  an  Arniv  of  10.(K)0  infantry,  2,r>iH)  animals 
an<l  r»,iM»()  boys  were  recpiired.  These  boys  are  energetically  chamc- 
tei'is(?d  by  Sir  .lames  Turner  as  **the  very  vermin  of  an  Army," 

V\}  to  the  (-lose  of  the  18th  century,  the  transport  w-rvices  of 
Euroj)ean  Annies  were  mairdy  j)erfornietl  by  contract.  The  contnictH 
for  sui)[)lying  the  great  Duke  of  Marlborough,  in  Holland,  were 
entrustetl  to  Dutch  caj)italists,  as  we  gather  from  his  despatches  ;  and 
during  tlie  Seven  Years'  War,  a  Mr.  Oswald  Wiis  for  »ome  time  the 
Mij)eriiitendent  of  the  English  and  Hessian  waggon  traiuH,  which 
would  aj)pear  to  have  l)een  so  ill-managed  as  to  have  most  materially 
imploded  the  operations  of  the  Allies.  The  French  Armies  were 
in  no  belter  plight.  Impressment  and  riMpiisitions  iijx)n  ltx:al  magis- 
trates but  t«)o  often  failed  to  supply  the  deliciencies  of  their  contractors. 
(Carriages  and  harness,  provisions,  fuel,  and  forage,  and  advances  of 
money,  weri^  furnished  by  the  French  (rovernment  to  thes(?  meu. 
Young  Soldiers  were  lent  to  them  to  act  as  conductors  ;  but  the  principles 
of  order,  regularity,  and  discipline  were  so  gravely  affected  by  such 
anangemenls.  that  at  the  close  of  the  war,  the  formation  of  an 
organizrd  train  had  been  decided  on. 

The  same  feeling  was  in  existence  in  this  country.  The  repeated 
complaints  of  Prince  Ferdinand  of  Brunswick  as  to  the  iuefticiency 
of  his  transpoii  service,  suggested  tf)  our  Government  the  propriety 
of  an  established  train.  A  Treasury  minute  of  17G2,  refers  to  an 
offer  of  ^Ir.  Dundas,  then  contractor  for  waggons  in  Gennany,  to 
transfer  to  the  Government  his  waggt)ns,  500  in  numlKT,  with  horses 
and  drivers  complete,  for  the  sum  of  t'H8  U)if.  eac'h,  it  having  beeu  lor 
tht^  lirst  time  pn^posed  to  form  a  |)ublic  trans|)oit  establishment. 

In  th(^  introduction  of  this  Reform  we  apj)ear  to  have  anticijxited  the 
French.  In  17iM  the  "  Hoyal  Waggoners '*  were  established.  Tiiis 
corps  was  com])()sed  of  9  troops,  of  tlo  rank  and  tile  each.  The  Officers 
were  chii  lly  taken  from  the  half-])ay  list  of  the  reduced  cavalry  cc^rpei, 
and  the  men  and  horses  almost  entirely  from  the  regiments  of  fencible 
cavalry  tiiat  ditl  not  offer  their  services  as  volunte<*rs.  This  experi- 
ment terminated  in  utter  failure.  The  inetliciency  of  this  corps  became 
to(»  notorious  to  allow  of  its  protracted  <*xistence.  Theti*ain  was  sold, 
and  every  purchaser  of  not  hfss  than  twelve  waggons  wiw  admitted  to 
the  a«lvaiitag«';s  of  a  contract  for  the  number  of  waggons  which  he  had 
purchasetl. 

'llie  lo\val  Waggon  Train  created  by  the  Duke  of  Wellington 
be»!imo  eventually  most  ellicient,  but  as  it  wasattai'hed  to  the  l^nart^T- 
masler-(  Jrmral,  arnl  was  principally,  if  nni  entin'Iy,  com]Hisedof  spriag- 
wa'j';^<'iis  intended  for  th«'  conveyance  <»f  the  su-k  and  woundetl,  their 
serviu.'s  were  not  generally  available  for  commissariat  duties.    In  IM'2 
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a  train  of  commissariat  carts,  each  drawn  by  two  bullocks,  was 
organized,  and  proved  eraineutly  useful,  but  the  great  jwrtiou  of  tluj 
transport  required  for  the  couveyance  of  Bupplios  was  still  obtained  by 
contract  and  hire,  in  compliance  with  established  custom. 

In  proof  of  the  extraordinary  attention  bestowed  by  the  Duke  of 

Wellmg^on  upon  every  subject  connoctiMl  with  the  administration  of 

his  Army,  I  must  allude  to  the  three  nieinoi-anda  prepared  l»y  him^  and 

forwarded  to  Sir  Robert  Kennedy  from  (Irenada  in  November,  1811, 

omtaijiing'  his  instructions  as  to  the  formation  of  a  bullock  train  of  800 

carts,  which  should  be  fitted  with  axletr(^es  and  brass  boxes  taken  fmm 

tlie  French  carriages.     With  rigid  exactitude  the  Duke  enters  into  the 

most  minute  details  as  to  the  number  of  animals,  the  strength  of  the 

establishment,  the  rates  of  pay,  the  rations  for  man  and  l)east,  with 

the  stages   to  be  accomplished  daily.     Jle  lays  down  the  precise 

distances  which  the  mules  should  travel,  the  number  of  leagues  which 

should  separate  magazines  from  de|>6ts,  and  the  time  that  should  be 

oeeapied  apon  each  service.     No  detail  aj)i)ears  to  b(»  beneath  the 

grasp  of  an  intellect  which  could  at  once  comprehend  the  most  ex- 

tensiye  operations,  and  the  smallest  minutiic  of  each  spi^cial  department. 

In  countries  frien<lly  to  our  cause  and  materially  interested  hi  the 

operations  we  had  undertaken — in  Spain  and  Portugal,  fur  instance — 

we  should  naturally  expect  that  great  facilities   would  have  been 

oiered  to  onr  administration.    But  the  defects  of  an  imperfi^ct  system 

vm  ineradicable.     Uncertainty  and  unpunctuality  ix*sulted  from  these 

oontracts,  and  indifference  and  disobedience  argued  the  nei^essity  for 

Alt  control  which  discipline  alone  could  give.     To  what  extent  our 

operations  were  im|>eded,   our    triumphs    nullified,   and  our    cause 

jeopardised  from  want  of  transport,  the  despatches  of  the  Duke  of 

Wellington  will  best  prove. 

In  1809,  after  the  battle  of  Talavera,  the  Duke  a<idrc88ed  the  follow- 
ing remonstrances  to  Lord  Castlcreagh  : — •■*  I  have  not  been  able  to 
*'foDow  the  enemy  as  I  could  wish,  on  account  of  the  great  delitriency 
^  in  the  means  of  transport  with  this  Army,  owing  to  my  having  found 
"it  impossible  to  procure  even  one  mule  or  a  cart  in  Spain. 

"I  am  doing  everything  in  my  power  to  procure  for  the  Army 
*^  means  of  transport  and  provisions.  1  hope  I  may  get  sonn?  of  the 
**  former  that  may  reach  me  in  three  or  four  days,  and  in  the  meantime 
"  my  Army  may  get  something  to  eat." 

On  the  3l8t  of  August,  in  the  same  year  ho  ^\Tote  to  AFr.  Fren% 
^  I  positively  will  not  move,  nay  more,  I  will  di.s|M?rse  my  anny.  till  I 
**  am  supplied  with  provisions  and  means  of  transjiort,  as  L  ought 
-tobe." 

In  1811  the  Duke  wrote  fnmi  Villa  Fennara  to  the  effect,  that  he 
had  no  transport,  had  been  conijielled  to  send  back  guns  to  Madrid, 
and  to  pick  up  French  shot  in  his  camp,  in  order  to  niak(>  up  anmm- 
nition  for  Arentschild's  guns. 

In  the  following  year  the  Duke  of  Wellington  reports  frnni  ( -iudad 
Bodrigo  to  Ijord  Liverpool,  2;5rd  of  Novernlier,  1812:  "I  had  ample 
*' means  at  Madrid  and  Santander  hn-  i!i<'  siege  of  Hurg-w.  but  what 
"was  wanting  at  both  places  was  means  oi  transjK)rt.    The  people  of 
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'*  England  so  happy  as  tlioy  are  in  every  respect,  so  rich  in  resources 
"  of  cv(.Ty  descrij)tion,  having  the  u?c  of  excellent  roads,  will  not 
'•  readily  believe  that  important  results  here  frequently  depend  upon 
''  50  or  00  mules,  more  or  less,  or  a  few  bundles  of  straw  to  feed  them; 
**  but  the  fact  is  so,  notwithstanding  their  incredulity.  I  could  not 
'^  find  means  of  moving  even  a  gun  from  Madrid." 

Hampered  with  difliculties  in  procuring  transport,  the  Duke  was 
further  subjected  to  repeated  annoyances  from  the  national  antipathy 
of  the  Spaniard  to  the  Portnguese.  The  Spanish  muleteers,  whom  the 
I)uk(^  described  to  be  **the  lever  of  the  Commissariat,"  refused,  in  1811, 
to  carry  ])rovisions  for  our  Portuguese  contingent.  Not  one  of  those 
men  would  willingly  carry  an  ounc«  of  food  for  the  Portuguese  soldiers, 
and  had  they  known  that  the  supplies  on  their  mules  were  destined  for 
the  race  they  so  heartily  despised,  they  would  have  thrown  down  the 
loads,  and  driven  away  their  animals  in  disgust.  The  feelings  of  these 
mnli'teers  must,  however,  have  been  sorely  aggravated  by  the  tight- 
ness of  the  money  market ;  the  arrears  of  pay  due  to  them  owing  to 
tiie  want  of  money  in  the  military  chest  were  so  considerable,  that  in 
July,  1812,  the  Dnke  reported  that  they  had  receive<l  no  pay  for 
l;J  uionths. 

(ir(»at  difficulties  were  also  experienced  from  the  disgraceful  conduct 
of  our  tr()0[)s.  In  ISlO,  the  Duke  at  Pero  Negro  refused  to  allow  the 
convoys  to  be  escortt'd,  as  the  Spanish  muleteei's,  who  performed  the 
greatest  ])art  of  tlie  transport  service  f)f  the  Army,  would  not  submit 
to  the  brutal  violence  of  drunken  English  soldioi-s,  and  would  infallibly 
desert  with  their  mules,  if  escorted  by  troops;  and  he  expressed  his 
belief  tlint  tlu*  delays  which  the  dnmkenness  and  irregularities  of  the 
tn»oj)s  would  liav(^  occasioned  hi  the  arrival  of  the  stores,  and  the  loss 
by  their  own  thieving,  would  have  been  found  far  greater  than  those 
experienced  through  any  dishonesty  of  the  nndeteers.^-(Letter  to  Horse 
(luards,  November  2,  1810.) 

Had  a  lesser  authority  than  the  great  Duke  recorded  these  incidents 
so  discreditable  to  our  national  cliaracter,  we  should  be  incredulous 
as  to  their  truth,  but  in  1810,  he  wrote  as  follows: — "A  detachment 
'•  Ikis  seai'cely  ever  gone  as  an  escort  with  carts,  even  carrying  treasure 
'•  or  sick,  that  the  soldiers  have  not  taken  bribes  from  the  drivers  to 
*'  l)e  allowed  to  quit  the  convoy  with  th(Mr  carts  and  bullocks.  This 
''  jiracticc  leads  to  fresh  irreguhirities.  I'o  supply  the  deficiency  of 
''  transport,  carts  must  be  pressed,  and  to  avoid  tins  contingency  the 
^*  eountrv  pei^ple  will  bribe  the  soldiers,  so  as  to  escape  the  inflic- 
'*  tion."  " 

If  then  the  difliculties  which  1  have  enumerated  could  Ix)  the  resultA 
of  want  of  regular  transj>ort  in  countri(>s  where  we  enjoyed  the  unusual 
advantages  of  lunncrous  animals,  extensive  credit,  and  a  friendly  popu- 
lation, what  might  we  not  hav(^  antici])atcd  under  less  favourable 
circumstances  ? 

The  annies  which  the  French  Republic  ]K)ured  into  Holland,  Italy, 
and  towards  the  llhine,  found  little  dilliculty  in  suj)|vorting  themselves 
in  the  midst  of  pleiity  in  such  favoured  regions.  The  rapid  and  suc- 
cessful movements  of  Uonaparte  and  the  French  generals  0|)ened  up 
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fresh  countries  with  unlimited  resources  for  the  subsistence  of  their 
troops.     Transport  was  not  neerlcd  with  tactics  such  as  theirs.    And 
in  1805  Napoleon  proclaimed  to  the  army  advancing  upon  Uhn,  that 
each  General  must  provide  for  the  subsistence  of  his  troops,  as  no  con- 
riderations  of  administration  could  enter  into  his  plans.     As  war  pro- 
gressed, and  the  enormous  armies  then  on  foot  became  daily  more  de- 
pendent upon  their  administration,  the  Emperor  Napoleon  determined 
upon  the  formation  of  an  organized  Army  Train.    In  his  decree  of  1 807, 
he  stigmatised  as  an  absurdity  the  popular  estimate  of  a  contract  as 
« lottery,  whereby  an  honest  contractor  might  be  mined,  or  become  a 
millionaire,  though  idle  and  indifferent.    "  Military  t ransport,"  he  argued, 
"  is  as  necessary  to  me  as  the  Artillery  Train,  and  should  be  as  httlc 
''dependent  upon  chance." 

^  ith  Napoleon,  to  speak  and  act  were  one.  In  the  same  year  he 
luaed  the  corps  of  Equipages  Miiitaires^  which  in  1812,  at  the  time  of 
the  Bnssian  campaign  had  swelled  to  22  battalions  of  G  companies 
eidi.  Napoleon  calculated  that  500  waggons  should  suffice  for  an 
inny  of  40,000  men,  and  he  asserted  that,  with  this  numl)er  and  the 
unstancc  of  the  regimental  pack  animals,  and  what  the  tnM){)s  thom- 
Nhres  could  carry,  he  should  experience  no  difficulty  in  providiug 
himself  with  provisions  for  one  month. 

In  1818,  a  battalion  of  10  companies  was  raised  for  special  am- 
bulinoe  service ;  to  each  company  one  of  hospital  orderlies  was  attached. 
At  the  dose  of  the  great  war,  when  reductions  were  compulsory,  the 
Emi^^ages  Militaires  were  reduced  to  one  squadron ;  but  on  the  outbreak 
oiwar  with  Spain  in  1818  (after  all  attempts  to  create  a  civil  train  had 
proved  abortive),  22  brigades  were  hurriedly  raised  on  a  purely  military 
rooting,  and  dispatched  into  the  field.  Although  imperfectly  and  crudely 
vganucd,  yet  manned  and  officered  by  French  soldiers,  they  rendered 
cfident  service;  but  on  the  declaration  of  peace  in  1824,  the  French 
Goremment  in  their  anidety  to  avoid  the  errors  of  their  predecessors, 
decided  upon  the  retention  of  a  small  establishment,  which  should  prove 
die  principle  or  nucleus  of  a  train  capable  of  expansion  to  a  war  f(X)ting 
before  war  should  actually  break  out. 

The  successful  issue  of  the  campaigns  in  Algeria  may  1h'  attributed 
in  gieat  measure  to  the  excellence  of  the  transjx)!!  arran;^^eMients 
introduced  by  Marshal  Bugeaud.  The  French  Generals  ]>roc1uinied 
thit  the  first  and  noblest  mission  of  the  train  was  to  convey  the  sick 
•nd  remove  the  wounded  from  the  field  of  battle.  To  tlie  oa^olets 
tod  litters  which  accom])anied  the  advancing  columns,  Mai-shal 
Bogeaud  boasted  that  he  owed  his  victories.  AVlulc  he  stimulated  the 
vdoorof  his  troops,  and  urged  them  to  renewed  exertion,  he  insj>ired 
them  with  the  confidence  that  the  wounded  would  ho  the  objects  of 
hissolidtude  and  care,  and  when  the  submission  of  tlir  native  tribes 
completed  the  triumph  of  his  aims,  he  did  not  hesitate  to  assort, 
'^Qoe  le  courage  de  nos  soldats  n'aurait  pas  sulli  ])eul-etre  pmr  la 
''oonquete  de  I'Algerie  sans  la  ])ossibilite  de  soustrairc  aux  Arabos 
**  DOS  Messes  et  nos  malades.'' 

The  complete  re-organization,  and  the  final  constitution  of  the 
tfUpag^a  MiUtairu  weiv  reserved  for  the  present  Emperor,  who  on 
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the  recommendation  of  Marshal  St.  Amaud,  establiahed  the  sert-ice  cv 
its  (iresent  footing. 

^Vhen  the  Crimean  war  burat  upon  us,  we  were  as  unprepared  faP: 
action,  as  ignorant  of  the  necossities  of  the  occasion,  and  of  ihv 
requirements  of  an  army  in  the  field,  as  our  allies  wore  ripe  and  reai^ 
for  the  emergency.  We  dispatched  from  our  shores,  batteries  fflE 
Artillery,  regiments  of  Cavalry  and  Infantry,  with  companies  of  £ogi' 
ueers,  and  we  flattered  ourselves  that  we  had  sent  forth  an  Aratg 
against  oar  foe.  Dnfortunately  we  overlooked  the  services  of  traiUK 
port  and  supply.  The  Train  which  should  have  been  organized  ii 
anticipation  of  the  struggle,  and  which  should  have  accompanied  oiv 
Army  on  its  landing  in  Tnrkey,  did  not  exist ;  it  had  been  forgotteoi 
or  neglected  till  it  was  too  lat«.  The  Anny  arrived  at  Varna,  and 
appealed  to  Omar  Pasha  for  that  assistance  in  waggons  and  pack' 
animals,  which  they  then  discovered  that  they  shoold  require ;  2,00fr! 
waggons  and  1,200  mules  were  estimated  as  indispensable  for  our 
wants  in  Bulgaria,  while,  if  the  Army  were  to  invade  Russia,  14,00fr 
animals  would  be  required  for  our  transport ! 

Such  negligence,  after  the  bitter  experience  of  previous  wars,  it 
day  inexplicable!  It  is  difficult  to  credit  that  au  Eaglish  Army  shoaUt 
have  thrown  itself  upon  an  enemy's  soil  with  no  larger  general  transport 
than  what  some  seventy  animals  and  a  few  carts  could  supply,  and  that 
it  should  have  risked  destruction  upon  the  chance  of  a  S'lccessful  forn 
upon  the  resources  of  a  country  in  possession  of  the  enemy  !  By  flr^^ 
18th  September  we  had  captured  a  few  arabas,  which  were  distribute 


among  the  divisions  and  Staff  Officers  according  to  the  scale  fixed  IH 
A  general  after-order  of  that  date.  With  unconscious  irony  onr  avaUii 
able  transport  is  described  as  "extremely  limited,"  and  in  the  partition 


of  these  few  waggons,  the  wants  of  the  supply  departments  were  o 
looked.  The  sequel  to  this  improvident  commencement  is  but  too 
familiar  to  us  all ;  but  let  us  remember  that  the  disasters  entailed  upon 
our  Army  were  of  our  own  seeking.  The  fabulous  expenditure,  into 
which  we  plunged  in  our  futile  efforts  to  extemporize  a  traiisport, 
was  but  the  chastisement  of  our  aliort-sightcd  economy  during  tlw 
past,  and  in  the  undisciplined  rabble  whom  we  hired  into  our  set' 
vice  we  read  the  lesson,  that  we  had  already  been  taught,  but  hadi 
forgotten,  as  to  the  necessity  for  trainbg  and  organization. 

30,000  men,  4,200  horses,  and  180  guns,  were  landed  at  Old  Fat 
without  even  the  pretence  of  any  transport  for  their  supplies.  A  few 
mules  for  the  conveyance  of  the  lirst  reserve  of  ammunition  did 
accompany  each  division  into  the  field,  but  the  Array  that  could, 
not  have  marched  from  Varna  to  the  Danube,  that  could  nof 
have  moved,  as  au  Army  shotild  operate,  beyond  its  own  camiy 
was  launched  upon  the  Crimea  without  an  ambulance  for  its  sicc^j 
without.  I  may  say,  a  vehicle  for  a  bag  of  biscuit,  or  a  waggon  for  il« 
ammunition  and  tents.  Misfortunes  followed  fast;  sickness,  disectM^ 
and  famine,  wrought  havoc  among  man  and  animal — one  calami^ 
entaileil  another,  each  difficulty  but  suggested  a  fresh  dilemmiL  Had 
there  been  roads,  we  wanted  beasts,  had  there  been  beaste,  we 
required  forage  ;  the  absence  of  roads,  destroyed  the  animals,  while  th» 


HILITABIC    TRANSPORT.  273 

mmt  of  men,  made  it  imposBible  to  repair  the  roads.  In  sip:ht  of 
pleiitj,  famine  reigned  supreme.  The  Frenchmen  lent  us  litters  for  our 
sick,  and  gave  their  men  and  waggons  to  convey  our  shot  and  shell, 
hot  gradoally  we  succumbed  to  the  self-imposed  burthen,  and  our 
apasmodic  efforts  failed  to  extricate  us  from  the  mire. 

On  the  dOth  of  September,  1854,  76  horses  and  mules  composed  the 
transport  in  charge  of  the  Commissary-General.  On  the  1  Gth  of  January, 
1855,  the  returns  showed  a  strength  of  333  pack  animals  and  12  camels 
18  the  effective  transport  at  his  disposal ;  yet  upon  the  termination  of 
the  war.,  we  found  ourselves  with  a  Laud  Transport  Corps  and  some 
28,000  animals,  800  waggons,  1,100  carts,  and  14,000  English  and 
oitiTe  drivers,  indispensable  adjuncts  to  our  Army  before  Sebastopol. 

And  yet  with  this  enormous  throng  of  men  and  animals,  and  with 
the  entire  command  of  the  sea,  that  our  Army  could  have  assumed 
the  offensive,  and  have  penetrated  into  Russia,  with  their  base 
^xm  the  Black  Sea,  I  not  only  doubt,  but  am  prepared  to  deny.  Our 
tnuuport  teas  valudeas^  owing  to  the  description  of  hired  drivers  and 
attendants  of  which  it  was  composed.  *  The  leading  periodicals  of  the 
dftj  had  encouraged  the  delusive  idea  that  a  transi)ort  could  l>e  ex- 
teaqwrised,  and  that  numerical  strength  was  identical  with  the  effi- 
dency  imparted  by  discipline  and  organization.  With  immature  haste 
wehued  into  our  service  every  available  scoundrel  in  the  East,  we 
aianed  thonsands  of  animals  and  tons  of  equipment,  and  then  at- 
tBoqrted  with  a  handful  of  men  and  Officers  to  reduce  this  rabble  into 
-amtem,  this  mob  into  an  organized  establishment. 

An  Army  cannot  act  upon  the  offensive  until  a  base  of  operations 
ihin  have  been  secured.  By  us  such  base  must  be  obtained  by  a 
deioent  npon  some  selected  port  or  coast.  Erom  that  base  an  Aimy 
cuDOt  advance  unless  furnished  with  the  means  of  transport,  wlu'roliy 
the  sabsistence  and  supply  of  the  troops  are  assured  beyond  the  chanw 
of  fiifaire.  An  Enelish  Army  must  land  its  transport  with  the  troops  ;  it 
Gttnotiely  upon  uie  advantages  that  a  Continental  power  may  ]K>.ssib1y 
U  at  its  disposal,  but  must  anticipate  all  wants  by  a  sufficiency  of 
rfident  transport.  An  Army  unsupplied  with  such,  is  powerloHS  both  to 
adraDoe  or  retreat ;  unable  to  secure  the  removal  of  the  sick  and 
mmded,  rach  a  force  will  be  also  unable  to  accept  the  advantiiges 
which  defective  strategy  may  present.  With  an  efficient  train  it  can 
k  directed  upon  any  point,  it  can  be  fed,  clothed,  armed,  and  recruited, 
aodtf  compefiedto  retreat^  can  retire  without  loss  or  disorder. 

TVoOTs  cannot  live  or  fight  without  food  or  cartridges,  and  Liout.- 
Golona  Beilly  has  reminded  us  that  on  many  occasions  the  latter  are 
tf  most  importance.  On  one  occasion  in  the  Sikh  campaign  we 
iren  in  imminent  danger  from  a  deficiency  of  ammunition;  and  in 
file  SpHuah-succession-war,  10,000  English  troops  were  comi)elliHl  to 
kj  down  their  arms  from  a  similar  reason.  When  movements  are 
nyid,  eng^agements  serious,  and  operations  successful,  the  more 
dependent  must  be  the  General  upon  the  ability  of  his  transport  to 
fiafitate  his  measures  and  to  co-operate  with  his  advance. 
The  Land  Transport  Corps,  which  had  been  created  in  the  spring  and 
of  1855,  was  broken  up  on  the  conclusion  of  the  war ;  and  in 
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tbe  enBomg;  year,  the  Military  Tr^ii  was  cstablitihed  aa  a  pcrmanooa 
addition  to  our  military  force.  We  did  not  adopt  tho  practice  proral«™ 
ill  Continental  Armies,  of  placing  tlio  Train  under  the  orders  and  at  tlM 
disposal  of  the  Officers  responsible  for  eupplies.  It  is  tnie  that  at  tuj 
period  iu  question  the  supply  services  were  not  cwnsolidnti^d  under  onij 
head,  but  it  was  not  intended  that  the  authority  of  the  CommlBsaT^ 
General,  which  had  pcrioosly  beeu  recogaiz(>d,  should  be  exteodeq 
over  the  new  corps.  Tbe  Military  Trun  was  established,  as  it  aboofl 
be,  on  a  military  footing,  bat  the  principles  of  its  organization  worn 
unsound.  The  Corps  savoured  too  strongly  of  cavali^,  and  tM 
Uttle  of  tho  Train.  Driving  was  a  secondary  considcmtion  to  drUQ 
and  the  practical  utility  of  a  waggoner  was  lost  in  the  trappings  of  M 
dragoou.  Embodied  as  a  purchase  corps,  into  which  Officers  L'onld  e& 
change  at  their  convenience,  the  Train  became  an  attractive  Berrice  M 
moneyed  men,  who  could  purchase  promotion  over  their  lesa  wcaltln 
brethren,  and  then  leave  the  service  for  one  more  congenial  to  theg 
tastea.  Officers  and  men  were  not  selected  for  a  branch  for  wliUl 
special  qualifications  and  aptitaide  should  have  been  required,  whUdB 
general  misunderstanding  as  to  the  duties  and  object  uf  the  servid 
ap))oared  to  inUiicnce  all  ranks.  Equipped  and  armed  as  cavalry,  13M 
train  resented  that  they  should  te  considered  as  carriers  for  (m 
Array,  but  failed  to  define,  to  the  satisfaction  of  others,  what  tlufl 
legitimate  duties  were  supposed  to  be.  They  were  btended  to  bo  Hm 
"  nacleus"  of  an  Army  transport;  this  sonorous  term,  wiiii^  BiiggeiH 
much,  is  more  tlieoretical  than  practical.  This  "  nucleus  "  was  tooea 
clastic,  BO  expansive,  that  each  troop  was  supposed  to  be  capable  d 
being  developed  into  a  battalion,  each  battalion  into  a  division  of  dfl 
ciplined  transport,  adequate  to  evory  want,  and  equal  to  alt  wMM 
gencies  in  time  of  war.  But  such  hopes  were  not  destined  to  N 
realised.  j 

When  it  was  decided  in  1859  that  an  expedition  should  he  dJa 
patched  to  the  North  of  China,  to  avenge  our  disaster  on  the  Petljl 
a  battalion  of  the  Military  Train  was  sent  out  for  service  under  ifl 
orders  of  the  Deputy  Commissary-General.  This  battahou  was  ■ 
form  the  basis  of  a  Transport  Corps,  to  be  raised  and  organisod  d 
the  spot,  and  in  nbicli  the  Officers,  Non-commissioned  Officers,  and  old 
of  the  Military  Train  should  exercise  command  and  siiperiutendmal 
and  should  instruct  the  native  drivers  in  the  execution  of  thtHT  diiM 
It  was  proposed  to  riuse  a  corps  composed  of  4,300  animala,  horaM 
bullocks,  mules,  and  ponies,  with  a  proportion  of  four-wlie«4d 
waggons  and  Maltese  carts,  and  1,500  Chinese,  Indians,  and  Ma'^B 
men  as  attendants.  Each  private  soldier  of  the  Military  Train  woifl 
act  as  overseer  or  suiierintendent  to  some  30  animals  and  10  luttra 
drivers,  while  the  higher  duties  of  command  aud  discipltno  won 
devolve  upon  the  Officers  and  Non-commissioned  Officers  of  the  TraH 
To  Assistant  Cum misiuuy- General  Bailey,  C'.B.,  tho  organization  ad 
direction  of  this  transport-were  confided  by  Lieut. -General  Sir  Jloa 
Grant,  in  conformity  with  his  opinion  that  the  Commissariat  ahon 
have  unrestricted  control  over  the  transport.  J 

The  cxporieace  of  a  few  mouths  sulSced  to  convince  tbe  CommamM 
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of  the  Foioes,  that  the  remoyal  of  the  OfiScer  in  command  of  the 
Militaiy  Train  was  indispensable  to  the  creation  of  that  feeling  of 
OD-operation  and  nnitj  between  the  two  branches  of  the  service, 
which  could  alone  ensare  success.  The  officer  in  question  resented 
the  idea  that  he  should  serve  in  a  subordinate  capacity  to  one 
who  was  non-combatant.  And  in  view  of  the  danger  of  such  mis- 
nadentandings,  through  which  the  service  might  have  collapsed,  the 
Commander  of  the  Forces  decided  that  he  should  be  summarily  relieved 
of  his  conunand.  No  furthei'  serious  difficuMes  were  experienced  after 
the  departure  of  this  officer,  but  in  addition  to  this  transport,  a  corps 
of  8,000  coolies  had  been  formed  in  the  south  of  China,  and  arrived  in 
the  gulf  of  Pecheli  with  the  troops.  Two  coolies  would,  between 
them,  carry  a  hundred- weight,  suspended  from  a  bamboo  upon  their 
shoulders.  Divided  into  companies  and  sections,  under  the  command 
and  direction  of  English  Officers  and  soldiers,  these  coolies  proved 
emmently  useful,  but  their  propensities  to  plunder  and  to  loiter  on  the 
Ene  of  march,  gave  ample  occupation  to  the  Provost-Marshal  and  bis 
aniBtants. 

The  campaign  was  brought  to  a  satisfactory  conclusion,  and  many 
nay  say,  '^  all  s  well  that  ends  well."  But  the  experiment  proved  un- 
favourable to  the  "Military  Train"  as  the  motive  j)Owor  of  an  army.  The 
opuiionB  of  Generals  and  StafE  Officers  were  alike  condemnatory  of  its 
QKanizatioD,  and  all  were  impressed  with  the  anomalous  position 
wmch  the  Train  held  in  its  relations  with  the  supply  departments.  If 
the  Officers  of  the  Train  disliked  or  misunderstood  their  duties,  the 
men  were  not  likely  to  be  zealous  in  the  cause.  They  were  well 
dxflled  and  smart-looking,  but  they  had  never  been  taught  how  to  pack 
an  animal,  or  how  to  load  a  cart.  The  animals  suffered  while  the 
attendants  were  indifferent  to  their  wants,  and  the  bap^gagc  was 
destroyed  or  damaged  through  the  carelessness  of  those  who  should 
have  superintended  its  conveyance. 

In  the  ensuing  year,  on  the  expectation  that  tho  "  Trent "  diflicultios 
would  induce  a  war  with  America,  troops  were  hurriedly  despatched  to 
Canada.  A  Commissary-General  and  the  Commandant  of  the  Military 
T^iin  were  sent  out  on  the  understanding  that  the  whole  transi)ort 
of  the  Army  was  to  be  provided  by  tho  Train.  On  their  arrival  at 
Halifax  however,  the  Commissary-General  was  re<pie.steu  by  the 
General  Officer  Commanding,  to  make  all  the  trans^xjrt  arrangements  for 
the  conveyance  of  the  entire  force,  including  M  Hi  tan/  Train,  througli 
New  Brunswick  to  Canada,  and  to  the  various  posts  in  Canada,  to  bo 
reiiiforced.  The  wholo  arrangement  had  to  be  organized  and  set  in 
notion  in  a  few  days,  and  it  was  carried  out  without  one  mishap, 
though  the  Commissanat  staff  in  Officers  and  men  for  the  whole  of 
the  duties,  ixcLUDiNa  tkanspokt,  were  actually  fewer  in  number  than 
the  Military  Train,  destined  for  tho  performance  of  transiHjrt  alone.* 
The  secret  of  such  success  lay  in  unity  of  action.  Transport  money 
and  supply  were  under  one  direction ;  and  one  head,  an  extremely  long 
one,  organized  and  carried  out  the  arrangements  for  this  long  and 

•  Memo,  by  Sir  W.  T.  Power,  K.C.B.,  Commissary  Gcneral-iu-Chief. 
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perilous  march,  Command  of  money  levelled  nil  obstructioiia  in  hi* 
path,  he  crmted  wliat  he  diii  a<)t  iind  at  hand,  he  {imvided  troDSpiirt 
for  every  want,  and  eventually  conveyed  the  very  Traui  tliftt  wu 
dupatohcd  to  Cwiada  for  tlie  purpoee  of  conveying  him.  ~ 

In  the  cnauing  year,  1861,  the  difficulties  in  New  Zealand  entuled  4 
war  upon  mi  extended  acale.    A  fiirce  of  10,000  troops  waa  de§patcher 
to  that  country,  and  Sir  Duncan  Cameron  was  appointed  to  thu  o     ' 
mand.     As  usual,  the  transport   had  to  he  crea(«<i' — mine  wa«  ( 
from   Sriglnnd — and  to  the  ofBcer  who  had  distiugniaht^d  hiiiiH<^lf  i 
this  capacity  in  Cliin&,  the  duties  of  the  formation  and   direction  U 
this  branch  were  committed*    The  military  etoros  at  Audditnd  wm 
not  extensive  or  varied.     Twelve   pack-saddles   and    tlu'^e    seta  il 
double  harness  can  hardly  he  cx>nsidcrcd  a  comprehensive  stock  fnm] 
which  an  efficient  train  could  be  equipped,  had  they  even  been  of  ^ 
material  and  workmanship.     But  unluckily  the  leather  waa  rotten  a 
the  packs  were  valuctess.   The  Director,  however,  rose  superior  to8i 
difficulties.  In  time,  under  his  Huperinlendence.a  transport  vstablishm 
was  organised,  comprising  ],53i  ofBcers  and  men,  1,516  hoTBtw,  a 
728  bullocks.     The  Officers  and  men  were  transferred  from  the  Uiij 
and  the  Colonial  Militia  regiments.     The  caiTiag«B  wore  two-wheelei 
light  town-drays,  without  springs,  purchased  at  Sydney,  and  drawi 
by  lioracs  ;  while  the  bullocks  were  accommodated  with  drays  of  t" 
same  description,  but  of  heavier  build.      The  horses  wcro  prom 
from  Tasmania  and  Austraha,  and  all  the  pack  animals  were  erentn 
provided  with  tlie  Otago  pack-saddle,  which  has  proved  iwmenmn 
superior  to  every  other  description  of  pack-gear.    Equally  adapted  fd 
riding  or  pack-purposes,  tbia  saddle  can  rastain  a  heavy  load,  wbjn 
neither  ali[s  nor  galls  the  horses'  backs,  as  all  other  patterns  have  b< 
found  to  do.     The  service  ambulance  waggons,  wliich  were  unsnitu 
for  the  comitiy,  were  replaced  by  light  American  waggons  pur 
on  the  spot. 

As  the  force  advanced  into  the  Waikato  country,  and  the  duties  ol 
the  inland  water  transport  devolved  upon  the  Commissariat,  when  t[ 
Royal  Navy  were  compelled  to  reinforce  the  troops,  three  compai ' 
of  lioatnien  were  at  once  rwsed  and  orgamzed  from  colonial  reaoiu  _ 
for  this  arduous  and  unexpected  duty.  Boats  of  special  build  and 
sha|ie  were  constructed  upon  the  diagonal  principle,  after  the  ctosign 
prepared  by  Mr.  Bailey.  They  carried  from  10  to  12  tons  wui^tol 
cargo,  in  two  f^^t  of  water,  and  were  propelled  by  IB  ours  or  bwmm 
This  water  transport  prove*!  of  incjilculable  benefit  t  and  as  the  eatll 
duties  of  supply,  both  of  food  und  transport,  were  conducted  i 
one  department,  the  two  servioea  were  thus  blendc<!  i 
action,  which  entailed  regularity  and  ensured  success. 

In  FclTniary,  1884,  the  fourth  battalion  of  tlie  Military  Tn. 
arrived  in  New  Zealand.  It  was  anangeil  that  it  should  uudertall 
the  tjatiflport  duties  at  Auckland  and  the  vicinity,  while  the  reiniuiidl 
of  the  line,  some  1.^0  miles,  should  be  served  by  the  CummiasariAl 
Transport  Corps.     The  importance  of  the  duties  cntmsted  respectiv  ' 

•  AsBiilant  Commusarj.Gerrriil  Biu1p_t.  0.B| 
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to  the  two  departments  can  be  estimated  by  this  striking^  contrast  in 
the  limits  of  their  operations;  but  the  comparison  of  their  relative 
respoiiBibilities  can  better  be  appreciated  by  the  observation  tliat  in 
Mr.  Bailey's  corps,  each  division  of  210  animals  was  placed  in  charge 
of  three  Officers,  while  in  the  MiUtary  Train  that  same  number  was 
aiqdoyed  with  each  troop  of  some  sixty  horses. 

Of  the  transport  arrangements  in  Abyssinia  I  will  not  prcstimc  to 
^leak,  as  the  incidents  of  that  campaign  will  form  the  subject  of  a 
lecture  to  be  delivered  shortly  by  a  distinguished  member  of  this 
InstitntioD. 

While  it  is  impossible  upon  economical  grounds  to  maintain  in  time 
of  peace  a  military  transport,  available  for  ev(;ry  service  of  supply  and 
OODTeyanoe,  and  adequate  to  the  i-ei^uirements  of  a  large  Anny  in  the 
field,  tiit  doctrine  which  would  (tdvocate  extensive  reliance  upon  purely 
Ueal  iratuport^  hired  or  purchased  at  the  seat  of  war,  is,  in  my  opinion,  a 
dtm^enms  delusion. 

If  the  enemy  had  but  timely  knowledge  of  our  approach,  the  country 
UDold  be  promptly  cleared  of  all  descriptions  of  transport,  as  proved 
the  case  in  China ;  as  the  Rtissians  invariably  attempt  to  do ;  and 
at  the  Austrians  should  Imve  done  in  the  war  with  Prussia.  Hut  on 
the  presumption  that  native  carts  and  animals  could  be  obtained,  could 
we  secare  efficient  drivers  and  attendants  ?  Could  we  improvise  on  the 
noment  a  system  which  should  ensure  punctuality  and  precision  in  the 
ddiveiy  of  stores?  P^m  what  sources  could  we  obtain  |)ersons 
qnaliSed  to  organize  and  reduce  an  undisciplined,  jxirhaps  unwilUng, 
body  of  peasants,  ignorant  of  our  habits  and  impatient  of  control,  into 
in  efficient  corps,  divisible  into  detachments,  under  pro[)cr  su|>erintend- 
CDoef  What  nimiber  of  soldiers  would  not  be  retpiired  to  keep  guard 
over  such  rebellious  servants,  and  to  prevent  the  mutiny  and  desertion 
which  have  always  characterized  these  levies;  what  amount  of 
bayonets  would  not  thereby'  be  lost  to  the  combatant  j>ortion  of  the 
Anny ;  and  of  what  use  are  untrained  Non-comniisaioned  Utlicers  and 
flwn  borrowed  from  regiments,  when  placed  hi  charge  of  animals  and 
drivers,  whose  characters  and  peculiarities  they  invariably  misunder- 
•tand  f  Soch  a  transport  is  little  more  than  a  miscellaneous  mass  of 
iDiteria],  without  vitality  or  cohesion. 

Men,  taken  haphazard  from  regiments  for  a  day's  job,  as  Sir  W. 
Power  has  observed,  cannot  be  exjiec^ted  to  comprehend  or  care  to  do 
sD  that  is  required.  They  have  to  get  a  disagreeable  task  done^  and 
to  return  to  camp— the  most  obvious  means  of  accouif)liHliing  both,  are 
tohany  the  cattle  and  drivers  by  blows  and  threats.  The  necessary 
■BBult  ensues,  the  cattle  are  worn  out  and  ]>erish,  the  drivers  desert, 
tod  the  trans|>ort  is  destroyed. 

Such  hired  transport  never  has  yet  given,  and  never  will  give, 
nobility  to  an  Army,  liegular  Transport  under  military  discipline, 
BQpplemented  by  an  organized  auxiliary  train,  can  alone  attain  this 
end.  WTien  our  regular  Transj)ort  is  to  be  expanded  by  the  assistance 
<rf  the  best  material  we  can  obtain,  the  du.ri/itiry  transport  to  be  raised 
must    be    manned   and  oj/icend   by    Englishmen,      From   the    regular 
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Ti-anaport  Corps  we  shall  obtain  a  proportion  of  Officers,  Non-com- 
niissionod  officers,  and  men,  who  will  instill  into  the  new  levies  those 
principles  of  discipline  and  subordination,  with  which  they  themselves 
are  animated.  This  process  of  expansion  must  be  set  in  motion  on  the 
iirst  menace  of  approaching  war,  so  that  when  hostilities  do  commence,  we 
may  lind  our  transport  already  on  a  war  footing,  prepared  for  work,  and 
commensurate  with  the  requirements  of  the  force  which  we  propose  to 
send  into  the  field.  We  must  no  longer  court  disaster  by  sanguine 
expectations  that  transport  will  be  procurable  at  the  seat  of  war. 
Some  animals  may  be  obtained  near  our  base,  but  carriages  and 
horses^  and^  above  all^  efficient  English  drivers j  tnust  be  despatched  from 
England^  and  should  land  with  the  forces  on  their  arrival  at  the  scene  of 
(fpevatioiis.* 

The  regular  Transport  Corps  should  be  composed  of  men  and  Officere 
of  unusual  intelligence,  and  of  special  aptitude  for  the  service. 
Highly  trained  and  disciplined  in  time  of  peace,  each  Non-commissioned 
ofliccr  and  driver  must  be  qualified  for  superior  rank  in  such  auxiliary 
transport  as  may  be  levied  at  the  time  of  war.  No  reliance  can  be 
placed  upon  hired  native  drivers  or  conductors,  as  the  French  dis- 
covered to  their  cost  in  the  Crimea.  Insensible  to  any  feeling  of 
honour,  or  of  regard  for  the  master  whom  they  have  engaged  to  serve, 
such  civilians  resent  the  restraint  of  discipline,  and  either  abandon  their 
charges  or  desert  to  the  enemy.  Expediency  would  also  suggest 
another  reason  why  an  invading  army  should  as  much  as  possible 
absUiin  from  interference  with  the  local  transport  of  the  comitry. 
The  supplies  of  forage  and  other  necessaries  for  the  troops  can 
most  (\isily  bo  collected  through  the  agency  of  contractors.  The 
intervention  of  such  people  will  be  facilitated,  if  the  transport  of 
the  country  be  left  at  their  disposal,  but  all  beneficial  action  on  their 
part  must  be  arrested,  if  the  carts  and  animals  in  the  district  should 
be  impressed  into  the  service  of  the  Army,  and  the  peasantry  be 
denuded  of  all  means  of  conveyance. 

As  it  is  indispensable  that  regular  transport  should  fonn  a  component 
part  of  every  army  in  the  field,  so  is  it  equally  necessary  that  sucli 
transport  should  be  organized  and  disciplined  in  time  of  peace,  and 
bo  ni()(l(^lled  upon  a  military  footing.  The  results  of  past  wars  have 
convinced  the  great  Continental  Powers  of  the  necessity  of  this  pre- 
caution. Our  Indian  exi>enence  is  also  confirmatory  of  this  view. 
Hired  transport  was  denounced  in  1800  by  the  Duke  of  Wellington,  as 
*'  unsuited  for  light  detachments,  or,  indeed,  for  any  body  of  troops 
*'  which  is  obliged  to  move  to  any  distance;  and  the  expense  which  is 
*'  incurnjd  affords  no  security  that  the  troops  will  enjoy,  in  the  moment 
'*  of  need,  the  advantages  of  the  stores  and  supplies  for  which  the 
*'  carriage  is  provided." 

As  a  further  instance  of  the  iuefiiciency  of  hired  transport,  I  shall 
quote  the  letter  of  the  Duke  of  Wellington  to  Lord  Liverpool  in 
explanation  of  the  delay  that  had  occurred  in  the  investment  of  Ciudad 
Kodrigo : — 

•  The  miscamnge  of  Sir  J.  Craig's  expedition,  in  1805,  was  attributable  to  the  want 
of  efficient  drivcrfl. 
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"  Gallcgos,  7th  January,  1812. 

^  After  every  allowance  is  made,  we  mnst  expect  disappointments 

when  we  have  to  deal  with  Spanish  and  Portuguese  carters  and 
^  muleteers,  and  therefore  I  cannot  invest  the  place  until  to-mon*ow. 

"  What  do  you  think  of  empty  carts  taking  two  days  to  go  ten 
<^  miles  on  a  good  road !  After  all,  I  am  obliged  to  appear  satisfied, 
^  or  they  wonld  all  desert." 

Such  was  the  opinion  entertained  by  the  Duke  as  to  the  merits  of 
the  Spaniards  and  Portuguese,  \vho  are  acknowledged  to  be  the  best 
maletoeiB  in  Europe  or  elsewhere. 

In  1860,  Sir  Charles  Napier  thus  expressed  himself  upon  this 
<iaeBtioii — "  I  am  convinced  that  the  baggage  of  an  army  can  never 
""be  rendered  properly  movable,  even  in  Europe  or  America,  still  loss 
^  in  India,  unless  it  is  formed  into  a  corps  i)erfcct1y  organized.  Such 
"  a  poject  applies  to  every  country,  every  army,  and  eveiy  climate. 
**  It  18  a  general  principle  by  which  most  difficulties  i-egarding  baggage 
**  may  be  removed,  and  all  of  them  reduced  and  made  comparatively 
*^  trifling.  The  baggage  of  an  army  is  perfectly  susceptible  of  being 
^  reduced  to  order,  but  for  that  purpose  a  rigid  organization  must  be 
**  Mtiblished."  He  then  proceeds  to  depict,  in  graphic  language,  the 
loeDe  of  turmoil  and  confusion  which  invariably  occurred  on  the 
morning  of  the  march.  As  it  was  in  his  time,  so  was  it  in  the  cani- 
piigiiB  of  Lord  Strathnaim,  who  attributed  the  delays  and  difficulties 
fee  flDoonntered  in  1857  to  the  unorganized  hired  transport,  with  which 
Ub  Army  was  supplied.  He  has  described  tlu;  confusion  and  enibarrass- 
aait  of  the  march,  the  waste  of  valuable  property,  the  excesses  and 
outzag^  of  the  ruffians  who  composed  the  train,  and  the  dangers  to 
vldch  the  communications,  safety,  credit,  and  discipline  of  his  Army 
irare  ooatinually  exposed. 

The  control  of  the  Transport  should  always  be  entrusted  to  the 
OBoer  who  may  be  responsible  for  the  suj)j)ly  of  an  Army  in  the  lifld. 
It  is  obviously  inexpedient  that  any  division  of  authority  over  any 
hanch  of  the  ser^'ice  should  exist,  and  experience  has  fully  denion- 
itn^ted  that  this  principle  is  ix^culiarly  a])])licable  to  the  tmnsport. 
The  BDOoeBBful  execution  of  the  duties  of  supply  arc  entirely  dependent 
ipoo  command  of  transport ;  if  this  command  bo  withheld  from  tlic 
npply  branches,  it  follows  that  responsibility  cannot  l)e  exacted  from 
them  iu  case  of  failure.  If  the  administnitive  departments  are  to 
bemiited  under  one  head,  and  to  that  one  person  the  duties  of  supply 
ire  to  be  confided,  to  him  also  must  (M^mplete  authority  over  tliat 
eaentially  administrative  branch,  the  Trans] )ort,  be  unn'servedly 
coDOeded.  It  may  be  easy  to  obtain  the  niatcTial  for  a  train,  but  no  one 
wiDmanftge  it  or  husband  it  so  well  as  the  piTson  wlit>  nuist  1«M)k  for 
his  own  BQCoesB  or  failure  hi  the  manner  in  which  that  train  is  adminis- 
tered. Upon  the  recommendation  of  Lord  Stratlinairn's  Committer,  tiie 
direction  of  the  whole  of  the  Anny  transport  is  to  be  entrusted  to  tlio 
ofioer  at  the  head  of  the  administrative  Stuff  of  t\\r  Anny,  and  to  him 
wfll  all  requisitions  for  such  transport  as  may  be  reciuired  for  spocisil 
lenioefl  be  addressed. 

The  principal  duty  of  the  Transport  is  for  services  connecteil  with 
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the  supplies  and  stores  of  an  army.  AVhile  the  entire  Transport  i:* 
maintained  hi  one  body,  under  one  head,  and  proi)er  portions  of  it  are 
detached,  as  o<::casion  may  recjuire,  for  each  division  or  re«nmeut  of  an 
army  in  the  field,  and  which  detachments  upon  the  completion  of  this 
service  will  return  and  become  available  for  other  duties,  it  is  clear 
that  great  economy  of  labour  is  secured,  and  the  work  m  divided 
amongst  the  entire  Corps.  If  on  the  other  hand,  fractional  portions  of 
the  Transport,  are  detached  from  tlie  force,  and  are  s|)ecially  and  per- 
manently transferred  to  Divisions,  Brigades,  and  Corps,  it  is  evident 
that  by  such  arrangement  some  i)ortions  uf  the  Train  will  be  over- 
worked, whilst  othiTS  for  a  long  period  remain  inactive,  and  are  prac- 
tically useless.  It  is  impossible  to  precise  the  exact  amoimt  of 
transport  tliat  any  j)ortion  of  an  army  will  require,  until  the  locality 
it  may  CHrcupy,  the  nature  of  the  roads,  and  the  distance  from  the 
magazines  shall  have  V»een  taken  into  consideration.  One  Division 
may  have  more  than  it  recpiires ;  another  may  be  isolated,  and  not 
have  sutlicieut ;  in  one  the  Transport  may  be  idle  in  the  vicinity  of  the 
stores  and  njagazines,  in  the  other  the  animals  may  be  worn  out  with 
fatigue,  whereas,  if  tlui  entire^  transport  be  imder  one  officer,  he  would 
allot  to  the  aj)plicaiits  a  proportion  equal  to  their  wants,  and  sis  it 
might  be  requiretl.  Witli  the  exception  of  the  Siege  Train,  which,  as  a 
coui]»onent  part  of  tlie  Koyal  Artillery  should  be  amply  provided  with 
special  cairiages  and  horses  of  sufficient  size  and  jjower  for  the  con- 
veyance of  its  material,  there  shouM  l>e  no  sei)artite  transiHirt  trains, 
as  iiianv  Oilicers  of  the  Koval  Enmneers  have  advocated.  The 
horses  and  <lrivers  for  such  duties  require  no  special  training,  and 
the  occasions  foi-  their  emj>loyment  are  not  so  frequent  as  to  call  for 
se|»arat(?  establishments.  A  horse  that  will  draw  a  bread- waggon 
will  drag  a  pontoon  carriage,  and  the  Train  soldier  who  can  drive 
u  store-van  is  e«jual  to  the  responsibility  of  steering  an  Engineer's 
<'art.  Special  carriages  are  indis]xjnsable,  but  they  should  be  horaed 
and  driven  bv  tlic»  Train. 

The  time  during  which  an  army  is  in  movement,  will  usually  bear 
but  a  slight  pn>|»ortion  to  that  spent  in  compirative  inaction,  during 
which  it  will  not  re(piir(»  transixut  for  its  nmnitions  and  material  of 
war.  Eniployment  f<»r  the  Train  can.  however,  always  be  found  luider 
all  circumstances  by  the  Supply  Dei)artments,  as  tVnxl  and  forage  arc 
a  daily  and  nidis|M*nsal»h^  requirenu'ut.  Stores  must  be  accumulttted, 
and  a  division  f>f  labour  amongst  the  entire  transport  will  reduce  the 
strain  imposed  u])on  the  animals,  and  exj)edite  the  service,  while  we 
should  remember  that  the  nearer  to  the  magazines  the  Train  is  en- 
can  ijied,  the  greater  will  be  the  economy  of  labom*  in  the  consequent 
diminution  of  transport  for  its  own  provisions,  forage,  and  material. 

In  Prussia,  as  we  are  informed  by  Lieutenant-Colonel  Reilly,  in  his 
able  memorandum  on  the  war  of  ISGfi,  military  transjiort  is  arranged 
uj'on  the  principle,  that  every  jx)rtion  of  the  Army  hiis  its  own  trans- 
]M)rt.  Be  it  a  stjuadron,  or  a  battalion,  a  brigade,  or  a  division,  each 
iM,<ly  is  supi)lied  with  means  of  conveyance  for  their  ammunition,  bag- 
gage, clothing  material,  arms  and  accoutrements,  foc»d  and  forage, 
besides  transj)f>rt  for  a  projiortion  of  sick  ami  woundcnl.     In  addition 
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to  this  Corps  Transport,  the  General  Transport  of  the  Aimy  provides 
for  the  conveyance  of  forage,  food,  and  fuel  to  and  from  the  great 
dep6ta,  where  the  Corps  waggons  are  loaded  for  the  conveyance  of  the 
SICK  aiKl  wonnded  on  extraordinary  occasions,  and  for  the  grand  depots 
of  ammanition.  The  transport  allotted  to  each  department  of  the 
Cwpt  dTto'mee  from  the  Train  is  under  the  orders  of  its  own  Officers. 
The  ammunition  colunms  under  Artilleiy  Officers,  the  supplies  under 
the  Commissariat,  the  pontoons  and  bridges  under  the  Engineers. 

The  entire  Train  is  under  the  orders  of  the  Inteiidant  General,  who 
ii  responsible  for  the  efficiency  of  the  whole. 

These  Pmssian  regulations  are,  however,  but  in  keeping  with  their 
rnKtaiy  system.  With  them  each  Corps  (Tarmee  is  locahzed  and  affi- 
lialed  with  the  Landwehr  and  Landsturm  of.that  province,  in  which  its 
head-quarters  in  time  of  peace  will  always  be  fixed,  and  from  which 
province  alone  its  entire  reinforcements  in  men  and  animals  will  in- 
variably be  drawn  in  time  of  war.  The  theory  of  this  arrangement 
vppens  to  be  unexceptionable,  and  would  possibly  work  well  in  a  cam- 
paign when  troops  are  in  movement,  or  when  fightin<]:  is  going  on ;  but 
if  any  body  of  troops,  so  supplied  with  transport,  should  be  detached 
from  the  mAin  army  in  the  tield,  and  remain  stationary  in  one  s])ot,  it 
is  dear  that  a  great  portion  of  their  train  must  remain  inactive,  and 
its  services  be  then  lost,  useless  as  it  is  alike  to  this  body  of  troops 
and  to  the  main  army,  who  might  be  longing  for  their  assistance. 

The  description  of  tsinsport  to  be  used  in  a  cam^mign  must  depend 
qwrn  the  natural  features  of  the  scene  of  operations — '^  Chaque  pays^ 
(kaam mode"  would  be  the  principle  that  must  determine  the  agency 
to  be  employed.  Mules  and  elephants,  boats  and  waggons,  men  and 
bnllucks,  carts  and  camels,  are  all  equally  useful  and  indispensable 
ioeonting  to  the  exigencies  of  the  situation.  Hut  it  is  of  wheehHl  and 
paA  transport  alone  that  I  now  sjieak,  as  thc^y  alone  can  (niter  into 
consideration,  when  the  subject  of  ^'regular  trans|vM*t'*  is  enter- 
tained. 

The  demands  upon  the  Transport  Corps,  as  ^Hhe  carriers  of  an 
army,"  include — 

1.  Conveyance  of  ammunition. 

2.  Conveyance  of  the  sick  and  wounded  and  hospital  stores. 

S.  Conveyance  of  all  army  equipment,  stores,  and  supplies,  as  well 
•8  the  more  special  services  of  Engineer,  i>ontoon,  bakery,  and  tele- 
graph trains. 

For  these  duties,  carriages  on  two  and  four  wheels,  as  well  as  pack- 
animsls,  will  be  required. 

The  wmg^ns  must  be  of  two  descriptions,  for  special  and  general 
duties. 

The  former  of  peculiar  construction,  adapted  to  the  requirements  of 
the  specisl  service  for  which  they  ai"e  ne(Hled;  the  latter  of  such 
shape  or  "bnild  as  may  enable  thom  to  carry  the  largest  amount  of 
genml  or  miscellaneous  stores,  without  danger  to  the  load,  or  injury 
to  the  hones,  and  to  be  applicable  to  a  variety  of  uses. 

To  ensure  eflSdency  and  durability,  all  carriages  should  be  con- 
stmctcd  of  the  best  and  most  suitable  material,  after  the  most  approved 


wit  MILITAET   TR.iSSPOET. 

pattern,  so  as  to  combine  lightness  and  strength,  capacity  and  eaae  d 
draught. 

Heretofore  an  inferior  description  of  animal  haa  been  purchased  foe 
train  purposes ;  but  as  waggons  follow  in  the  hue  of  march  on  roadl 
that  have  been  cut  up  by  Artillery  and  other  troops,  it  is  indispeusablft 
that  the  Train  should  be  as  well  horsed  as  any  other  arm  of  t' 


To  the  wheels  especial  attention  must  be  paid.  Wooden  whec 
with  metal  naves,  of  wrought-iron  or  gun-metal,  nhould  alone  be  use 
until  it  shall  have  been  ascertained  that  iron  wheels  can  be  construct) 
suitable  for  the  service,  as  it  is  espected  will  prove  the  case. 

The  Equi-rotal  system  which  presents  undeniable  advantages  fro 
the  facility  of  exchange  atid  unity  of  pattern,  does  not  meet  with  liat 
approval  in  this  country,  which  I  understand,  at  one  time,  they  v 
disposed  to  accord  to  it  in  France. 

The  asle-arms  should  be  made  of  one  uniform  size  and  pattern,  « 
that  the  wheels  might  be  interchangeable  with  those  supplied  ( 
Field- Artillery. 

All  army  carriages,  with  a  few  exceptions,  should  be  fitted  wU 
springs,  upon  the  triple  grounds  of  increased  facility  of  draught,  pr 
tection  to  the  load,  and  dimmution  of  serious  consequences  to  t 
carriage  from  the  effects  of  concussion. 

The  four-wheeled  caiTJages,  to  be  drawn  by  four  horses,  should  bo  i 
sufficient  size  and  strength  to  carry  40  cwt. ;  although  on  active  eeni^ 
a  load  of  30  cwt.  should  bo  the  maximum  that  it  would  be  advisable  i 
place  ujjon  them.  In  European  countries  where  good  roads  are  gem 
ral,  great  economy  in  animal  power  for  transport  service  would  be  BecQli 
if  four-wheeled  aiToy  carriages  were  constructed  so  as  to  admit  • 
three  horses  being  worked  abreast.  It  is  calculated  that  by  t£ 
arrangement,  not  only  would  fewer  horses  by  one-fourth  be  require 
but  the  entire  length  of  train  would  be  diminished  by  one-tliinl,  and 
a  proportionate  reduction  in  the  numbers  of  the  escort  could  be  effected. 

The  carts  for  two  horses  should  be  fitted  with  asle-arms  <>f  the 
same  pattern  as  those  on  the  four-wheeled  carriage,  and  should  lie 
equal  to  a  load  of  20  cwt.  The  maximum  weight  iu  field-servici; 
should  not,  however,  exceed  15  cwt. 

Poles  should  be  used,  and  tbe  waggons  and  carts  should  invariably 
be  driven.  The  Prussians  and  Russians  adopt  this  pracUcc.  The 
weight  of  the  rider  is  distressing  to  the  horse,  and  decreases  hi^ 
efficiency.  A  broken  pole  is  easily  reptUred,  as  a  spare  one  can  be  con- 
veyed without  difficulty.  The  drivers  should  assist  in  placing  tlic 
loads  on  the  waggons,  and  in  removing  them,  and  should  be  able  to 
repair  accidents. 

The  harness  should  be  of  the  simplest  pattern,  but  lie  comiwsed 
of  the  best  materials  and  of  equal  strength  to  that  issued  to  the 
Artillery.  ~ 

Dpon  good  roads  a  carriage  drawn  by  two  animals  will  convi 
nearly  three  times  the  quantity  that  two  pack  animals  can  c&rry.  ' 
this  increase  of  power  must  be  added  the  economy  in  forage,  whi 
will  bo  ensured  by  a  diminution  in  the  number  of  pack-animals. 
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A  proportion  of  pack-transport  must,  however,  always  bo  maintained 
for  service  in  any  country  where  we  may  take  the  field,  as  such 
transport  can  easily  be  thrown  on  shore  with  troops,  ready  for  imme- 
diate work,  as  was  exemplified  in  our  landing  at  Pehtang,  in  China. 

It  has  been  urged  that  where  artillery  can  travel,  wheeled  transport 
can  follow,  and  that  consequently  pack-animals  should  be  dispensed 
with  as  being  both  inconvenient  and  expensive.  But  with  this  opinion 
I  do  not  concur.  Artillery  covers  the  advance  of  troops,  but  does  not 
always  accompany  them,  and  frequently  is  at  considerable  distance 
from  the  infantry  who  may  be  seriously  engaged  in  ground  whither 
wheeled-transport  and  artillery  could  not  follow  them.  Pack- 
animals  alone  should  be  employed  with  troops  when  engaged,  or 
when  in  front  of  the  enemy,  for  the  conveyance  of  regimental  and 
reserve  ammunition.  Marshal  Bugeaud  condemned  the  employment  of 
wheeled-transport  except  with  the  reserves.  A  defile  or  causeway 
may  easily  be  blocked,  and  the  advance  of  cavalry  or  artillery  be 
debyed  through  the  accident  of  a  disabled  carriage.  Pack-animals 
create  uo  such  obstruction ;  they  can  accompany  troops  into  the  most 
farokea  or  hilly  ground — go  under  fire,  and  move  upon  the  worst  and 
narrowest  roads,  or  across  enclosures.  They  can  always  be  at  hand 
to  bring  up  ammunition  or  to  remove  the  wounded ;  and  if  a  retreat 
becomes  advisable,  they  can  be  dispersed  over  the  countiy,  and 
cin  retire  over  any  ground  upon  any  point,  while  the  wheeled- 
tzmsport  is  compelled  to  keep  the  roads,  and  incur  the  chance  Of  being 
captmred. 

The  disaster  at  Hohenlinden  may  be  adduced  as  an  instance  of  the 
inextricable  confusion  into  which  an  army  can  be  thrown,  when  their 
b^gage-train  may  be  compelled  to  retire  upon  narrow  roads,  which 
become  hopelessly  blocked  in  its  endeavours  to  escape ;  and  it  has  been 
■id  that  tne  abandoned  and  broken-down  baggage-waggons  wliich 
encumbered  the  road  between  Brussels  and  Waterloo  would,  in  the 
event  of  a  reverse,  have  rendered  our  retreat  almost  iinpDSHible. 

The  pack-transport  organized  by  the  Duke  of  Wellington  within 
Ae  lines  of  Torres  Vedras,  furnished  the  only  means  b}'  which  he 
ooidd  have  successfully  pursued  Massena  over  a  countiy  so  exhausted 
in  its  resources  as  that  which  was  abandoned  by  tho  French  troops, 
while  the  Transport  that  accompanied  tho  Austrians  in  1^06,  when  on 
the  march,  during  their  operations  in  the  Tyrol,  was  entirely  couiposcd 
of  pack-animals. 

Selected  animals  should  be  detailed  for  the  conveyance  of  ammu- 
nition and  the  ambulance  stores.  To  each  pack-animal  a  man  should 
be  detailed,  when  their  services  arc  required  with  the  advance  of  an 
inny.  With  those  in  the  rear,  two  men  to  three  animals,  ^\ill  be  a 
correct  estimate. 

No  pack-animal  should  be  required  to  cArry  on  inferior  roads  more 
than  160  lbs.  of  load,  added  to  the  weight  of  his  saddle,  some  \o  lbs.  It 
mnst  be  remembered  that  when  troo])8  halt,  or  receive  a  check,  pack- 
animals  can  seldom  be  unloaded,  and  therefore  do  not  cx]K>riencc  that 
relief  which  is  extended  to  animals  in  draught.  It  is  questionable 
whether  a  pack-animal  remaining  stationary  with  its  loud  u|X)n  its 
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buck  do€«  not  snEfer  itnd  undergo  more  fati^c  during'  the  halt,  liiau  i 
it  wore  marching  at  an  ordinary  [lacc. 

For  ccpiivenioDce  of  carriage,  all  [lackagi^s  intended  to  lie  convey 
on  packH  should  be  madB  up  in  an  oblong  sliajiv,  and  shonld  not  excc 
80  Iba.  in  gruas  weight.  The  use  of  barrela  shonld  btt  eottfioed  I'l  i 
cotiveyano!  of  liquids.  Their  shape  preseutB  great  difficulties  of  o 
ringe,  and  if  opened,  they  are  not  again  dosed  without  extrw 
trokiblc.  For  thi^  reason  animnnitioii  should  invariiibly  be  padced  u 
boxes,  or  in  strong  casee  of  wicker-work,  covered  with  leather  or  ston 
canvas. 

The  Otago  pattern  pack-saddle  luui  been  pronooncod  by  all  4X)Uipvt«iil 
judges  to  bt'  Ruperior  to  all  other  deBcriptious  of  saddle,  both  as  toUii 
facility  with  which  it  can  ba  laden,  and  to  the  comfort  with  whiij 
it  can  be  carried.  Instances  of  sore-backs  were  unknown  among  tin 
400  pack-horses  of  the  Traus|x>rt  l!orpa  in  New  Zealand,  and  amouc 
the  aniroala  of  the  mountain-battery  in  Abyssinia.  And  as  this  wtdi" 
poBsesees  the  additional  merit  of  being  adapted  for  riding,  it  ia  r 
surprising  that  after  audi  experimental  trials,  it  ahonld  have  be 
pronounced  the  beat  for  any  aervice. 

The  Bubject  of  hoBpital-carriages  has  been  so  ably  and  so  exhauBtireljP 
handled  by  Profeaaor  Longmore  in  his  treatise  upon  Ambulances,  thai 
it  would  be  presumptuous  on  my  part  to  express  an  opinion  upon  tin 
principle  which  should  direct  the  construction  and  managom<mt  of  aid 
conveyauoM.  In  the  cause  of  humanity  we  must  hail  with  tlie  livt^'  ' 
BatiHtaotiiiu  the  anxious  care  with  which  this  subject  has  b»en  c 
Ridered  by  all  nations ;  for  to  no  better  purpose  could  science  httvi 
devoted  her  energies  than  to  the  discovery  of  the  means  by  which  till 
sufferiuga  of  the  sick  and  wounded  could  most  effectually  be  al' 
viated. 

I  will  but  observe  that  while  the  dhoolie  and  the  stretcher  (wheel 
or  portable)  afford  the  best  and  easiest  mode  for  mnveyance  of 
wounded  to  the  field-hospitals.  I  am  convinced  that  the  cacolet  is 
moat  imcomf  ortable  and  most  difficult  to  manage.     Cacolet«  ninat,  41 
course,  be  employed  with  cavalry,  as  fio  option  would  otherwise  be  leR 
than  to  abandon  the  wounded  to  the  merr^  and  charity  of  the  enemyi 

I  approach  with  diffidence  the  question  of  the  principles  which  shnuH 
direct  the  constitution  of  the  new  Transport  Corps,  but  I  would  suggwd 
that  the  meu  should  be  selected  from  volunleera  from  our  re^ai 
forces,  and  from  such  civilians  as  may  have  lieen  accustomed  to  the 
care  of  borscB  and  to  the  nee  of  carts  and  waggons.  The  Officcn 
should  be  drawn  from  those  that  are  best  qualified  of  the  existini, 
train,  and  from  such  Officers  of  the  Army  as  may  be  deemed  eligible  for 
the  service.  Hereafter  all  vacancies  should  be  filled  by  the  promotion  d 
the  moat  deserving  Non-commissioned  OfBcers  of  the  Transport  Corps. 
While  the  principle  of  purchase  should  not  be  admitted  in  this  Corp^. 
the  pay  should  be  higher  than  the  present  rate.  As  the  Transport  wil 
now  form  a  branch  of  the  AdminiBtrative  Services,  it  is  evident  that  tha 
pay  of  the  soldiers  of  the  Train  must  be  assimilated  to  that  of  the  other 
brunches.     In  time  of  war,  the  duties  of  the  train  are  exceptionaBy 
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serere  and  ardaoos.  In  peace  alone,  can  the  Train  be  instractcd  in  their 
duties,  and  if  the  labourer  is  to  be  worthy  of  his  hire,  the  remunenition 
must  be  equivalent  to  the  services  we  exact.  No  corps  in  our  service 
thoold  be  more  highly  disciplined  than  the  Transport,  but  drill  must 
not  be  mistaken  for  discipline.  Parade  must  nf)t  be  confounded  with 
preparatoiy  training.  The  brightness  of  a  buckle  does  not  constitute 
efficiency,  and  in  the  smartness  of  api)oarancc,  real  serviceable  quulitii^s 
nay  be  overlooked.  Rigid  discipline  must  be  enforced,  but  need  not 
degenerate  into  the  mere  formalities  of  the  drill  serjeant. 

The-  dress  of  men  destined  to  act  as  waggoners  and  carriers  for 
the  Army  should  be  loose,  and  free  from  all  unnecessary  encunibnmces 
and  accoutrements.  \V7iile  it  should  be  soldicrhke  and  neat^  it  must 
be  appropriate  to  the  duties  of  the  Train ;  it  must  not  embarrass  the 
Bovements  of  the  wearers,  and  must  afford  protection  in  the  roughest 
veather.  It  would  bo  better  that,  in  time  of  peace,  the  soldiers  of  the 
Tnn^xvt  Corps  should  not  be  armed  when  employed  on  Trans}>ort 
dutiea.  In  time  of  war,  a  revolver  would  suffice  for  their  defence, 
nd  coold  be  carried  in  a  waist-belt. 

A  small  Park  of  Construction  should,  I  think,  form  a  branch  of 
the  Army  Transport  Corps*  In  this  OHtablishmeut,  pattern  carriages 
for  transport  purposes,  could  be  built,  and  experiments  be  conducted. 
The  wheelers,  smiths,  and  collar-makers  would  be  there  instnictcd  in 
their  duties,  and  the  material  of  the  Train  be  inspected  and  repaired. 
The  Urger  portion  of  the  carriages  that  would  be  required  for  the 
service  could  be  procured  more  economically  from  the  trade,  as  nccos- 
lity  might  dictate ;  but  the  models  upon  which  the  same  should  bo 
eoDstructed  would  be  made  under  the  superintendence  of  the  Director 
of  the  Park,  and  a  small  staff  of  skilled  assistants.  It  would  bo 
advisable  that  every  Officer  of  the  Transport  Corps  should  undergo  a 
ooone  of  instruction  at  this  Park,  from  which  he  should  not  be  relieved 
until  he  had  become  thoroughly  conversant  with  the  principles  ou 
which  Army  carriages  should  be  constructed. 

Lord  Strathnaini's  Committee  has  remarked  that  <^  the  introdtiction 

of  railway  conveyance  need  not  complicate  the  question  of  ordinary 

Xilitary  Transport."    Railways  may  afford  great  facilities,  but  cannot 

enable  any  army  to  dispense  with  animal  transport.    Communic^ition 

hj  rail  may  easily  be  intercepted,  and  no  anny  could  rely  implicitly 

upon  such  means  of  conveyance  in  face  of  an  energetic  and  unlx^iten 

enemy.   The  memorandum  by  Lord  Strathnairn  upon  this  subject  is  con- 

cfauive  as  to  the  limited  assistance  that  any  General  would  derive  from 

each  a  source.  Invaluable  at  times,  a  railway  might  at  other  moments 

prove  inoperative  for  good.     Compelled  by  the  movements  of  the 

enemy  to  abandon  the  fine  of  rail,  he  must  have  recourse  to  animal 

tanaiport,  which  may   not  be   forthcoming  to  relieve  him  from  his 

dificolties,  if  he  were  not  fore-armed  for  the  emergency.    The  (Joneral 

irilo  mav  find  himself  in  undisputed  possession  of  a  railway  will  un- 

dodbtedly  enjoy  great  facilities  in  concentrating  troops  u^xm  any  point 

that  he  may  select.    But  it  is  far  easier  to  collect  together  bv  such 

rcy  an  overwhelming  force,  than  it  is  to  feed  it  when  so  collecte<I. 
are  moved  more  easily  than  their  suppUes  or  stores.    In  18GG, 
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when  the  Prussians  advanced  into  Bohemia  after  the  battle  of  Eoni^- 
gratz,  they  were  compelled,  from  this  very  reason,  to  extend  thor 
front,  and  to  disperse  their  troops  over  a  line  of  some  60  miles. 

It  is  necessary  that  a  certain  proportion  of  Officers  and  men 
in  our  Army  should  be  instructed  in  the  management  of  railway 
engines  and  material  ?  A  train  might  fall  into  our  hands  in  time  oif 
war,  and  our  soldiers,  but  too  probably,  would  not  be  able  to  profit  1^ 
the  opportunity  presented  to  them.  The  knack  of  fixing  rails  ani 
laying  points  would  be  a  valuable  addition  to  our  military  instrncticm; 
and  sufficient  knowledge  in  the  mere  rudimentary  portions  of  the  engi* 
neer  and  plate-layer's  duties,  might  prove  of  invaluable  service  in  time 
of  war. 

In  conclusion,  I  beg  to  offer  to  you  my  sincere  thanks  for  the 
patience  with  which  you  have  received  and  listened  to  my  remaiks. 
The  subject  of  my  lecture  is  too  compi'ehensive  for  the  limited  time  at 
my  disposal.  I  have  not  ventured  to  weary  you  with  figures  and 
calculations  as  to  the  collection  and  distribution  of  the  Transport  that 
would  be  required  for  such  armies  as  now  take  the  field,  but  have 
endeavoured  to  present  the  subject  to  your  notice  under  a  more  attrac- 
tive form,  whereby  I  might  enlist  your  interests,  and  deprecate  yoar 
disapprobation  of  my  efforts. 


LECTURE. 


Friday,  May  7th,  18C0. 

LBCT.-&EirERAi.  SABINE,  R.A.,  D.C.L.,  President  of  the  Royal 

Society,  in  the  Chair. 


SIDBHS   IN    THE    BRITISH  ISLANDS,  AND  TELEOrvAPIIIC 

WEATHER  INTELLIGENCE. 

By  BoBEBT  n.  Scott,  Esq.,  Director  of  the  Meteorological  ClVne. 

WiaUknow  that  these  islands  enjoy  a  climate  which  is  very  e';iia))lc, 
indisfar  wanner  than  that  which  would  be  due  to  tlieir  g'e<)^'i::|>iiical 

C'tioD  in  latitude.  The  causes  of  this  circtimstance  are  vavy  v;ii'i(»u.s, 
they  do  not  form  any  portion  of  tlie  subject  <jf  the  ]>reseiit  kciure. 
Among  the  effects  of  it  we  may  count  our  great  liability  to  stonns, 
ttpedally  in  the  winter  time.  Even  over  tlie  area  of  the^e  i  1;:ih1s, 
tiutedthoagh  that  be,  there  are  marked  ditYerences  in  reaped  {•)  this 
pvticular  between  the  east  coasts  of  England  and  the  Atiantirr .  iinn-s 
of  Ireland  and  Scotland,  where  it  is  only  in  sheltered  situations  iimt 
trees  will  grow  at  all. 

We  are  placed  on  a  sort  of  debateable  land,  between  fi  cMd  jind  u 
vann  area,  during  the  winter  time.  In  J:inuary  the  i:<(>-t hernial  of  o'2'' 
nnu  nearly  due  north  from  Strasbourg,  until  it  readies  tlie  ArctJL-  ^'in  le, 
ID  that  if  we  travel  due  eastwards  fnmi  England  the  toniprratuif  we 
Operience  will  fall  much  more  rapidly  than  if  we  changed  our  ])o^itl'  m  in 
ijiortherly  direction.  There  may  be  said  to  be  u  cc^nstant  ten«lein  y  to 
itiDOBpherical  disturbance,  resulting  in  storms,  wlierever  great  (iiirer- 
enceg  of  temperature  are  observed  in  a'ljacent  districts,  whetln  z  'hos(» 
differenoes  in  the  temi)eraturc  of  the  air  exist  over  laud,  or  ow-:  ihc 
Borfaoe  of  the  ocean. 

The  former  condition  is  what  is  associated  with  many  of  <>iii'  own 
wmter  storms.  A  difference  of  20^  is  nut  uiifre«juently  n<»ii«  .^ahle 
between  the  temperatures  taken  siinnltaneonsly  at  Valencia  and  ^'ar- 
lUmth;  and  as  much  as  30^  has  been  observed  bi'tweeii  the  thernionieier 
leadings  made  at  the  same  hour  in  the  east  and  west  of  France  ^^h<.•^lly 
More  a  serious  storm  has  coniuieneed. 

The  latter  condition,  that  of  differences  of  air-tempcratuio  ovei-  ilie 

TOL.  xin.  u 
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sea,  is  what  is  associated  witli  tho  dangerous  storms  met  with  off  the 
soutli  coast  of  Africa.  Tlie  Royal  Meteorological  Institute  of  Holland 
has  imblishod  several  investigations  bearing  on  this  subject,  and  from 
these  it  appears  that  in  rounding  the  CQ\)e  from  the  westward  the 
chance  of  falling  in  with  a  storm  increases  to  a  maximum  about  the 
meridian  of  20°  E.,  and  diminishes  after  that  district  is  passed.  This 
region  is  precisely  that  where  the  remarkable  changes  in  sea-surface- 
temj)erature  are  observed.  These  changes  arise  from  the  meeting  of 
the  warm  current  from  the  Indian  Ocean  coming  down  the  Mozam- 
bique Channel,  with  the  cold  south  Polar  current.  A  change  of  19"^'5 
in  the  temperatm*e  of  the  sea  has  been  observed  within  one  hour  in 
this  locality. 

It  is  not,  however,  with  the  theoretical  origin  of  our  storms  that  I 
have  to  deal  to-day,  so  much  as  with  their  history  once  they  have 
commenced,  and  with  the  means  we  possess  of  giving  news  of  their 
appr«)acli  to  our  shipping,  and  thus,  to  some  extent,  of  averting  tho 
damage  they  might  otherwise  cause. 

The  first  idea  of  giving  intelligence  of  advancing  storms  is  un- 
doubtedly traceable  to  the  fact  that  some  of  the  most  serious  storms 
felt  anpvhere,  the  West  India  hurricanes,  travel  along  definite  tracks. 
When  a  humcane  is  first  obsen-ed,  it  is  usually  at  one  of  the  windward 
islands,  such  as  St.  Thomas,  or  Antigua.  It  then  \i8its  successively 
St.  Dnniiiigo,  the  Bahamas,  and  the  coast  of  the  United  States,  and 
ultimately  [Kisses  out  to  sea  again  after  describing  a  rudely  parabolic 
course.  As  soon  as  it  is  known  that  such  a  storm  has  reached  tlie 
coast  of  America,  where  alone  efficient  telegraphic  communication 
exists  along  its  track,  news  can  be  sent  in  advance  of  it,  and  thus 
captains  in  distant  ports  can  be  warned  to  prepare  for  its  coming. 

Most  of  the  storms  which  are  felt  in  these  islands  come  on  us  from 
the  Atlantic,  so  that  it  is  quite  impossible  for  us  to  get  intelligence  that 
a  storm  has  actually  begun  anywhere  before  it  reaches  our  own  coasts. 
Accordingly  we  are  compelled  to  look  for  other  signs,  and  in  most 
cases,  fortunately,  there  are  such  indications.  To  interpret  these  aright, 
is  the  task  to  wliich  we  must  address  ourselves. 

The  history  of  the  system  of  stonn- warnings,  as  carried  out  in  this 
country,  is  briefly  this.  Wlien  the  Meteorological  Department  of  the 
Board  of  Trade  was  established  in  1855  by  Mr.  Card  well,  Admiral 
FitzKoy,  then  a  Captain,  was  appointed  as  its  chief.  He  had  all  his  life 
paid  special  attention  to  the  study  of  weather,  and  accordingly  when 
means  were  i)laced  at  his  disposal  for  the  study  of  the  meteorology  of 
the  entire  ocean,  the  object  for  which  the  offic-e  was  originally  estab- 
lishe<l,  and  which  still  continues  to  fonn  its  most  important  sphere  of 
action,  he  soon  began  to  tm*n  his  attention  to  the  investigation  of  the 
weather  of  our  own  coasts.  This  subj(»ct  eventually  attracted  his  own 
attention  almost  to  the  exclusion  of  anything  else. 

At  the  me<*tiii«,^  of  the  British  Association,  held  at  Alierdeen  in  1859, 
under  the  presidency  of  the  late  Prince  Consort,  the  idea  was  starU'd 
that  the  telegraphic  system  might  be  used  for  the  puriH)se  of  collecting 
and  transmit  tin;;' in  toll  igrnce  of  storms.  This  proposal  was  taken  up 
warmly,  and  a  Committee  was  ai)pomted  to  organize  a  practicable 


AND  TELEQBAPUIG  WEATHEB  INTELLIGENCE.      289 

system  of  operations.  The  loss  of  the  "  Royal  Charter  "  off  the  coast 
of  Anglesey  on  the  2Cth  of  October  in  that  year,  immediately  after 
the  Aberdeen  meeting,  added  fuel  to  the  flame.  A  very  careful 
inyeetigation  was  made  in  the  office  into  all  the  cu'cumstaiices  of  that 
rtonn,  and  the  results  were  published  as  No.  X  of  Meteorological 
Ptoere  iflsued  by  the  Board  of  Trade. 

The  British- Association-Committee  met  on  several  occasions,  and 
nhmiatelj  they  adopted  certain  resolutions,  which,  however,  were  very 
ciiitioiisly  worded,  and  confined  to  the  recommendation  that  a  plan 
should  be  tried  for  the  communication  from  one  place  to  another  of 
the/ief  of  the  existence  of  a  storm. 

Abont  the  same  time,  M.  Le  Verrier,  the  Director  of  the  Observatoire 
ImpMal  in  Paris  wrote  to  the  Astronomer  Royal  here,  suggesting  a 
•dteme  for  international  co-operation  in  the  work.  In  this  letter  he 
lud  that  the  final  result  at  which  he  aimed  was  to  give  notice  of  a 
ttoim  as  soon  as  it  appeared  on  the  coasts,  and  to  transmit  intelligence 
of  it  to  the  ports  which  it  might  visit. 

Toa  will  see  that  no  idea  of  prophecy  was  originally  propounded. 

Admiral  RtzKoy  was  not  content  with  this  system,  and  he  proceeded 
to  mbstitute  for  it  a  plan  of  foretelling,  or,  as  he  called  it,  "  forecasting," 
ibitly,  storms  for  three  days  in  advance,  and  subsequently,  weather  for 
two  days  in  advance. 

In  order  to  collect  the  information,  he  made  arrangements  with  the 
Telegraph  Companies  to  have  observations  made  by  ceiiain  of  their 
daks  at  stations  distributed  over  these  islands.  Instruments  were 
■applied  to  them  for  the  purpose,  and  a  reporting  code,  in  cy])her,  was 
faued,  which  has  scarcely  required  any  modification  since  it  was  first 
proposed. 

^  Admiral  KtzRoy's  warnings,  as  I  have  said,  conveyed  a  distinct 
■timadon  that  a  gale  from  a  definite  point  would  probably  blow 
vitfam  tliree  days  at  the  place  where  the  signal  was  hoisted.  The 
ijniab  used  by  him  were,  as  is  well  known,  the  drum  and  cone. 

if  the  cone  was  hoisted  in  an  erect  position  it  indicated  northerly 
vinds ;  in  an  inverted  position,  southerly  winds. 

The  dram  indicated  that  the  wind  which  would  blow,  would  be  likely 
to  change  its  direction  suddenly. 

The  system  of  storm  warnings  was  conmicnce<l  in  February,  18G1. 
The  first  forecasts  of  weather  apjKjared  in  August  of  the  same  y<ar. 
These  latter  were  only  published  in  the  daily  newspapers,  aiid  were 
not  made  known  by  means  of  signals. 

Ahhoneh  some  scientific  authorities  entertained  serious  doubts  as 
to  the  utility  of  the  system  practised  by  the  offiee,  it  went  on  will  unit 
hindrance  mitil  after  Admiral  FitzHoy's  death  iu  April,  l^i);").  Siibse- 
Qoent  to  this  date,  a  Committee  was  appointed,  at  the  request  of  the 
Board  of  Trade,  by  that  Board,  the  Admiralty  inul  the  Koyal  Society, 
to  enquire  into  the  condition  and  working  of  the  office,  and  this  Coni- 
Buttee  reported  strongly  against  the  system  as  actually  earrii-d  on. 
Knally  the  Royal  Society,  when  requeste*!  by  the  (Jovernnicnt  to 
ippoint  a  Committee  to  take  the  superintendence  of  the  office,  de<*lined  to 
v&dertake  the  issue  of  stonu  warnings,  so  that  when,  at  the  end  of  I86G, 
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the  office  was  handed  over  by  the  Board  of  Trade  to  that  Committee, 
the  warnings  were  suspended. 

Soon  after  the  circular  suspending  the  warnings  had  been  issued, 
memorials  praying  for  their  restitution  were  forwarded  from  several 
p<:)rts,  and  the  question  was  repeatedly  brought  before  Pai'liament. 
Ultimately,  at  the  end  of  May,  1867,  the  Committee  were  requested  by 
the  Board  of  Trade  to  give  some  intelligence  of  storms,  in  such  manner 
as  they  might  think  fit.  This  the  Committee  at  once  undertook  to  do, 
as  soon  as  they  should  have  completed  the  inspection  of  their  stations, 
but  stated  that  they  would  confine  the  intelligence  sent  to  a  communi- 
cation that  a  stonn  or  a  serious  atmospherical  disturbance  existed  on 
some  part  of  our  coasts. 

You  will  notice  that  the  Committee  thus  expressed  their  readiness  to 
give  some  information  regarding  storms,  three  months  before  the 
meeting  of  the  British  Association  at  Dimdee,  at  which  meeting  very 
strong  resolutions  praying  for  the  restitution  of  the  Fitzroy  system 
were  adopted. 

The  ])resent  system  was  commenced  in  January,  1868,  and  I  shall  now 
proceed  to  describe  it. 

The  stations  from  which  reports  are  received  are  42  in  number, 
18  of  those  are  British,  13  on  the  Continent  of  Europe,  and  1  is  at 
Heart's  Content,  in  Newfoundland. 

The  only  serious  change  which  has  been  made  in  the  home  stationi^ 
of  late,  has  been  the  substitution  of  Pembroke  for  Weymouth,  in  order 
to  got  additional  information  from  the  coast  of  the  Irish  Sea.  Possibly 
Koino  of  the  existing  stations  might  with  advantage  be  suppressed,  in 
order  to  enable  the  office  to  establish  stations  on  the  north-west  coasts 
of  Irohind  and  Scotland,  but  as  yet  no  steps  have  been  taken  to  effect 
this  change. 

Tlie  foreign  stations  have  all  been  organized  by  means  of  the  co- 
operation of  the  French  authorities,  which  is  most  freely  given.  Both 
i\r.  Le  Yonior,  roj)resenting  the  Obsorvatoire  Imperial,  and  Ca]}tain 
Veron,  on  bohalf  of  the  Ministoro  do  la  Marine,  have  been  most  ready  to 
do  all  that  they  can  to  render  the  service  effective.  The  system  of 
int(?rnational  telegraphy  is  carried  on  by  means  of  an  exchange  of 
lologranis,  and  it  is  only  just  to  the  French  to  say  that  they  interpret 
the  terms  of  this  exchange  most  liberally. 

Our  own  stations  ai*e  fiiirly  well  placed  as  regards  their  geogra]>hical 
position,  but  loss  so  in  n^spoct  to  their  local  situation,  as  to  their  being 
shelteRMl  by  hills,  &c.  Thus,  for  instance,  Greencastle,  at  the  mouth 
of  I.ou;:ih  Foyle,  scarcely  feels  any  of  our  gales,  at  least  with  their 
full  force. 

The  only  great  scheme  of  improvement  which  has  been  proposed  has 
been  a  very  wild  idea,  viz. :  to  anchor  vessels  outside  our  coast,  con- 
nected with  the  shore  by  telegraj^hic  wires.  This  plan  was  seriously 
jn-oposed  by  an  eminent  foreign  ^loteorologist,  who  is,  however,  it  is 
almost  needless  to  say,  a  landsman.  We  may  very  fairly  wait^  before 
we  adopt  it,  until  he  has  taught  us  how  to  moor  a  vessel  in  1,000  fathom 
water. 

The  first  thing  to  be  done  before  the  Committee  could  issue  warmngs 
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was  to  inspect  the  stations,  a  duty  which  had  never  previously  been 
undertaken.  This  was  effected  in  18G7,  and  the  least  that  can  be  said 
of  it  is,  that  it  was  most  urgently  needed. 

The  tele^rraphic  clerks,  many  of  them  with  the  greatest  desire  to 
observe  and  report  well,  had  never  had  any  instruction  in  the  way  of 
placing  their  instruments  correctly.  The  thermometer  readings  were 
in  many  instances  absolutely  useless,  the  instruments  havhig  been 
set  up  under  the  roofs  of  railway  stations.  In  one  place  the  wet 
bull)  was  found  immei*sed  in  water.  At  tlio  very  next  station,  no 
water  had  been  near  it  for  three  weeks,  except  when  it  rained,  and 
by  both  reporters,  readings  jiurporting  to  Ixi  of  dry  and  wet  bulbs, 
were  regularly  sent  up.  One  man  did  not  know  the  points  of  the  com- 
pas?4,  lu  fact  it  would  have  been  a  simple  imj:)Ossibiiity  for  anyone  to 
have  drawn  correct  conchu^ions  as  to  weather  from  the  materials  for 
the  purpose  which  were  at  Admiral  FitzRoy's  disposal.  No  one  but  he 
could  have  done  so  much  as  he  did  with  the  chances  so  much  agiiinst 
him. 

The  first  inspection  produced  a  very  beneficial  effect,  and  sinco  the 
second  was  carried  out  last  year,  a  great  improvement  has  been  notice- 
able in  the  rei>orts. 

T!ie  information  rcc»»ived  from  these  stations  consists  of  observations 
taken  at  8  a.m.  daily,  and  in  addition,  barometrical  readings  taken  at 
C  p.m.  on  the  previous  evening,  with  a  reix:)^  of  the  prevalent  weather 
and  of  the  strongest  wind  expeVienced  during  the  preceding  24  hours. 
By  this  means  we  attempt  to  get  an  idea  of  what  passes  during  the 
day  at  the  different  stations.  What  we  do  get,  is  not  very  satisfiurtorj', 
bot  it  is  better  than  nothing.  However,  some  few  of  the  most  im- 
portant stations  send  afternoon  reports. 

This  s^'stem,  after  all,  gives  us  very  little  information  as  to  what 
really  takes  place,  as  you  will  see  presently. 

Between  the  hour  at  which  messages  must  be  sent  off,  so  as  to  n^acli 
Loudon  before  the  office  closes  and  the  next  morning,  s(?rious  changes 
nay  occur.  The  giving  notice  of  these,  especially  during  night  time. 
wonld  involve  considerable  extra  exi)euse  in  payment  to  the  reporters 
and  to  the  clerks  in  the  central  office. 

The  supply  of  Sunday  reports,  the  want  of  which  causes  a  serious 
weekly  break  in  our  S3'steni  of  weather-stuily,  could  not  be  effectcMl 
without  the  continuous  attendance  througlijut  that  day  of  till  the  ob- 
servers at  their  posts,  and  of  a  stall  in  LoncnHi  to  discuss  their  rej»orts. 
You  cannot  fix  the  hour  at  which  weathei-ch;»nges  are  to  take  place, 
and  must,  therefore,  Ix*  always  on  the  watch.  If  then  intelligence 
received  from  the  static uis  is  to  bo  afterwards  coniniUMicated  to  the 
ports, — and  unless  this  be  done  there  is  no  uso  in  collecting  it, — we 
must  have  the  telegrajjhists  at  the  ont-i)orts  also  in  attciidance  during 
Snndiiy. 

Before  we  h-ave  the  subject  of  collecting  information,  there  is  one 
point  which  deserves  notice.  It  is  this — that  errors  in  telegraphy  and 
uiscrepaucies  between  the  n?ports  sent  in,  cause  us  niost  serious  in- 
convenience, involving  as  they  dofre<pient  repetitions  ()f  the  leligrams 
and  subsequent  correspondence,  if  the  reiK'tition  fails  to  remove  tlie 
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doubt.  In  order  to  counteract  the  ill  effects  of  this  liability  to  error, 
chcirk  stations  have  been  established,  e.g,^  the  three  on  the  south  coast 
of  Ireland,  so  that  we  are  nearly  sure  to  get  a  true  account  of  any 
serir)us  ohange  which  sets  in  there.  Reports  from  isolated  stations, 
such  as  Heart's  Content,  Coiiinna,  and  Skudesnaes,  aro  comparatively 
of  minor  value,  as  we  cannot  place  implicit  reliance  on  them  owhig  to 
our  inability  to  check  them. 

Accordingly,  you  see  that  we  are  in  a  considerable  difficulty  about 
obtaining  the  materials  on  which  our  study  of  weather  and  issue  of 
intelligence  is  to  be  based.  Suggestions  for  the  maintenance  of  a  con- 
stant day  and  night  watch  on  the  west  coast  of  Ireland,  or  for  the 
receipt  of  reports  from  Archangel  or  Odessa,  arc  simply  impracticable, 
principally  on  the  ground  of  expense. 

Having    thus    discussed  the  collection  of   information    respectiu^^ 
weather,  we  have  next  to  treat  of  its  distribution  to  the  public.    The 
signal  adopted  by  the  Committee,  is  the  drum  fonnerly  used  under  Ad- 
miral  FitzRoy's   system,   and  it  is  hoisted  at  100  stations  on  our 
coasts.     The   intelligence    supplied,    is    simply   an    intimation   that 
there    is    an    atmospherical    disturbance    somewhere   on    the   coast, 
but  it   does   not  convey  any  expression  of  opinion   that   that  dis- 
turbance will  result  in  a  storm  at  the  spot  where  the  drum  is  hoisted. 
The  m(\ssage  is  in  each  case  sent  to  such  places  as  seem  to  the  office 
likeh'  to  derive  benefit  from  it,  but  the  recipients  of  the  news  are  left 
to  draw  their  own  conclusions  as  to  whether  a  storm  will  probably 
roach  them  or  not.     The  office,  however,  aids  them  in  forming  opinions 
as  to   weather   by  means  of   circulars  and   the  Fishery   Barometer 
Manual,  which  are  liberally  distributed,  and  also  by  the  free  loan  to 
small  ports,  of  fishery  barometers,  an  assistance  most  readily  a£forded 
both  by  the  Meteorological  Office  and  the  Royal  National  Lifeboat 
Institution. 

The  task  thrown  on  sailors  is  not  a  very  difficult  one,  as  all  these 
men  are  already  well  accustomed  to  form  a  judgment  as  to  probable- 
weather  from  their  own  unaided  observations.     The  hoisting  of  the 
dnim  simply  indicates  to  them  that  there  is  danger  about,  and  that 
there  is  additional  reason  to  be  cautious. 

The  drum  remains  up  for  30  hours  at  a  time.  This  limitation  does 
not  mean  that  a  storm  will  come  on  within  that  interval,  but  simply 
that  within  3G  hours  th#weather  will  probably  have  declared  itself. 

Every  message  ordering  the  drum  to  be  hoisted,  conveys  the  reason 
of  that  order  being  given.  The  message  itself  should  be,  and  fre- 
quently is,  posted  up  on  the  flagstaff  where  the  drum  is  hoisted.  In 
addition,  the  harbour  authorities  can,  if  they  wish,  obtahi  information  as 
to  previously  existing  weather  from  the  daily  weather  report,  a  copy 
of  which  is  supplied  free  of  cost  by  post  to  any  j>ort  which  asks  for  it. 

It  is  necessary,  under  the  present  system,  that  the  facts  of  the  dis- 
turbance should  Ix*  made  known  to  the  people  at  the  port.  As,  how- 
ever, it  would  not  be  ])ossible  for  every  one  to  go  to  the  flagstaff  and 
read  the  telrgrani.  Captain  Toynbee,  my  colleague,  has  invented  the 
semai)hore,  of  which  a  model  is  exhibited.  This  shows  at  a  glance  the 
diroctinn  and  fonv  of  tiic  wind  which  is  hhnving,  and  also  the4ocahty 
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where  it  is  blowing.     The  apparatus  has  been  on  trial  for  almut  a  year 


town.     No  deRuite  conclusion  sm  to  its  use  has  as  yet  been  anived  at. 

We  now  come  to  the  practical  utility  of  the  present  system.     Ad 

miral  FitzRoj  believed  in  the  g;eneral  tnuisference  of  the  whole  body 

of  the  atmosphere  from  west  to  east,  and  although  this  is  not  strictly 

trne,  it  is  true  that  most  of  our  storms  make  their  first  appearance  in 

the  west  and  travel  to  the  east.     We  get  our  first  inteUigence  from  our 

own  west  coasts,  and  so  we  cannot  often  give  news  of  the  disturbance 

to  that  district  before  the  wind  reaches  the  force  of  a  gale.    These 

are,  however,  coasts  where  there  is  not  much  shipping.    Intelligence 

cube  g^veu  with  much  greater  effect  to  the  Irish  and  English  Channels 

and  to  onr  own  North  Sea  Coast.     To  take  an  instance  by  way  of 

illustration : — ^A  very  severe  northerly  storm  set  in  at  Valencia  at  7  a.m. 

on  the  19th  of  Majrch  last.     As  soon  as  the  news  reached  us,  we 

tdegraphed  to  Holyhead  and  Pembroke  to  send  extra  reports  at  once. 

The  clerk  at  Pembroke  replied  at  1  o'clock,  that  the  weather  was  then 

improving,  but  at  2.30  he  telegraphed  again  to  say  that  the  gale  was 

just  beginning.     It  swept  over  the  channel  and  the  north  of  France 

during  the  night    In  this  case,  then,  we  are  able  to  determine  exactly 

the  rate  at  which  the  storm  was  travelling.     As  a  proof  of  the  general 

eisterlj  motion  of  our  storms,  I  may  (luote  the  account  given  by  Herr 

VQD  Freeden,  of  the  Norddeutsche  Seewarte  in  Hamburg,  of  the  results 

of  the  telegraphic  warning  system  which  is  carried  oii  between  that 

office  and  our  own.     Thirty-seven  messages  of  actual  gales  were  sent 

tollambarff  daring  the  year  1868;  19  were  followed  by  a  gale,  9  by 

ft  strong  wmd,  6  by  no  change  of  weather,  and,  hi  three  instances 

only,  did  the  storm,  and  that  an  easterly  one,  exist  before  the  warning 

raided  the  port.     Pmfessor  Mohn,  of  the  Meteorological  Institute  of 

Korway,  has  been  receiving  similar  messages  from  London  during  the 

put  winter,  and  although  the  dii-ect  cabU;  to  Norway  is  not  yet  laid 

down,  and  the  messages  are  delayed  seriously  ni  route,  he  says,  in  a 

letter  just  received,  "  I  cannot  but  say  that  I  am  very  well  satisfied 

"*  with  the  results  obtained." 

In  order  to  give  satisfactory'  warning  of  storms,  we  must  know 
three  things  about  them : — 

I.  The  signs  of  their  approach  given  by  the  instruments  and  by 
natural  phenomena. 

II.  The  direction  of  their  advance. 

III.  The  rate  of  their  motion. 

If  any  one  of  these  important  data  are  wanting,  we  are  utterly  at 
fanlt;  and,  as  we  must  necessarily  wait  for  some  time  l)efnre  either  of 
the  two  last-named  elements  can 'i>ossiMy  b<' detenmned,  it  is  obvious 
that  unless  we  get  a  deepiT  insi^lit  into  tlu?  general  unctions  of  the 
atmosphere  than  telegraphic  reports  from  one  district  can  give  us,  we 
shall  not  be  able  to  do  niucli  in  the  way  of  jinlging  of  weatlu^r  before- 
hand. 

I  have  told  you  that  most  of  our  gales  come  o:i  us  from  the  west- 
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They  do  not  all  do  so.     That  of  Easter-day  last,  first  showed 
,a  the  day  before,  on  itie  coast  of  Norway.     Next  moraing-  at 
I.  it  wa»  blovnng  hard  from  N.E.  at  Scarboroogh.     This  wind 
fasveOed  down  the  coast  during  the  day,  and  at  4  a.m.  on  the  Monday 
momiug:,  II.M.S.  "  Ferret"  was  wrecked  at  Dover.   This  etorm.  there- 
fom,  ^d  not  come  in  from  the  west. 

Again,  if  a  Btorm  is  advancing  very  rapidly,  it  may  come  on  ns 
before  wo  expect  it.  This  was  the  caae  with  the  storm  of  August  22. 
imfi,  of  which  I  exhibit  a  dia-rram.  On  the  atteanoon  of  the  21st,  at 
f  p.m.  there  were  no  signs  of  il.i  approach,  and  yet,  at  8  a.m.  next 
mortung,  a  fnrionti  north  gale  was  raging  in  the  sonlft  of  Ireland. 
News  was  sent  to  Liverpool  at  noon.  so:ne  five  or  six  hoars  before  the 
norm  aeloally  reached  the  Mersey;  but  several  vessels  which  went 
oat  dnring  the  day  were  canght  and  wrecked.  Another  instance  of  a 
g»Je  rmvelling  very  qoickly  was  that  of  February  12,  1869.  of  which  I 
exhibit  the  records  from  ibe  observatories.  This  storm  did  not  pass 
over  Valeodtt  (  it  advanced  on  us  from  the  W.S.W.,  was  first  felt  at 
PeiiEaiioe  and  Brest  and  moved  up  the  Channel  at  a  very  great  sjieed. 
It  did  a  RTeat  deal  of  damage.  At  present  we  know  of  ni>  certain 
principle  by  means  of  which  such  ^n\es  as  these  might  have  been  fore- 
seen. They  mnst  ne<*3sarily,  as  far  n3  wc  know,  have  thrown  astray 
any  calcnlntjons  or  foreca^^ts  made  for  three  or  evea  two  days  in 
advance. 

Having  thus  lold  yon  some  of  the  difficulties  which  beset  the  stndy 
of  weather,  1  shall  now  jir.ve<yl  to  show  you  some  of  the  sdeiitific 
principles,  by  the  help  of  which  wo  hope  to  grapple  with  and  o 
them. 

The  former  rules  for  the  prediction  of  wciithcr  all  depended  on  0 
M>rvatioii!i  taken  at  a  single  stati'm,  viiliout  ."uiy  reference  to  whnt  tH 
atmospherical  conditions  prevalent  close  by,  might  lie.     The  old  idN 
about  barometrical  indications  was  clearly  shown  by  the  words,  "faiTifl 
"change,"  "storm,"  Ac,  which  appeared  on  the  scale  of  the  in 
meut.     These  have  long  been  known  to  be  useless,  and  for  them  u 
have  been  substituted,  which  in  their  best  form  are  those  devised  ^ 
Admiral  FitKRoy,  and  placed  on  the  fishery  barometer-scales, 
principles  on  which  these  rules  are  ba§ed  are  not,  however,  tboroof 
satiafactoiy,  as  it  is  found  that  the  knowledge  of  aimnllaneons  obc 
tions  taken  at  several  staticne  is  requisite  to  the  drawing  of  r 
conclusions  as  to  probable  weather. 

Among  the  most  important  steps  made  in  the  direction  of  satisfas 
tory  weather-study,  has  been  the  OKtablishmeut  of  a  law  for  tllj 
motion  of  the  wind  as  referred  to  the  i-eadings  of  tlie  barometer.  TM 
has  Wen  done  by  Professor  Buys  Ballot  of  Utrecht,  but  the  prind^ 
of  the  law  was  established  long  ago  by  Rodfield,  and  by  Dr.  Lloyd,  I 
prwwDt  Provost  of  Trinity  College,  Dublm. 

The  law  is  as  follows : — 

Stand  with  your  buck  to  the  wind,  and  the  barometer  will  be  low 
OD  your  left-hand  side  than  on  your  I'jght. 

Stated  thus,  the  law  has  no  predictive  force,  but,  if  it  be  statfl 
■conversrlv,  it  Tvili  bear  such  a  meaning.     On  this  law  the  weather  ii 
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telligencc,  which  is  issued  in  Tlolland,  ia  b?..sod.  An  aj)i)aratiis  torniod 
in  aeroclinoscoi)e,  is  used.  This  consists  of  a  yard  slunj]:  on  a  mast, 
lud  arranged  so  that  it  can  be  sloped  at  any  definite  an^^le,  so  as  to 
conespona  to  any  barometrical  difTen*nce  of  i*eadin.i!:  observed  in  ITol- 
landon  any  day.  The  whole  apparatus  is  moveable  round  a  vertical 
axis,  80  that  it  can  be  placed  in  any  aziniutli  to  correspond  with  the 
^rcctioQ  in  which  the  difference  is  observed.  If  then  yon  face  tlie 
JDitrument,  and  have  the  end  which  is  lowest  on  your  left  hand  side, 
TO  will  have  your  back  to  the  wind  v.-hich  will  blow  durin;^  the  day. 
There  are  some  difficultie^^  in  the  v/ay  of  iinuig  this  instrument,  and 
it  has  not  been  adopted  here.  However,  tlie  principle  up? »:i  which  it 
is  based,  is  used  extensively  in  our  present  system  of  v/r:itlier  tele- 
graphy. 

The  first  step  taken  when  the  Cnminittee  directe<l  the  study  of 
weather  to  be  commenced,  was  the  (hawin;^  of  dailv  mjn)s.  As  sodu 
as  a  sufficient  number  of  these  niAps  had  accunnihitcd,  vi/.,  for  nine 
months,  a  reiapular  examination  of  th(Mn  was  instituted,  witii  tlic  view 
<)f  testing  this  law.*  The  lirst  tlun^  done  was  to  detenuinc  tho  daily 
difference  between  sinndtaneous  barometrical  readings  over  a  definite 
area,  and  compare  with  tlii>".  dilTerence  the  winds  subset lueutly  ex- 
perienced. The  limits  taken  were  Nairn,  Valencia,  Kociiijfoi't,  and 
Heldcr,  fonning*  a  quadrilateral,  of  which  the  dia^^ouals  an?  about  GOO 
miles  ni  length.  As  a  result  we  iind  that  wIieuevtT  the  difjerence  of 
harometTJcal  readhjtrs  exa»eds  O.C  in.  over  lliis  uro.i,  tht^  chance  is  7 
to 3  that  the  wind  will,  before  next  mornin;^;,  nwcli  force  8 « »f  tlie  Beaufort- 
scale,  at  thre«»  stations  within  the  area  (this  is  wlmt  wo  v..\\\  a  stoi-m), 
and  that  its  direction  will  liave  been  indicated  correctlv  bv  the  law. 

On  the  other  hand,  the  chance  in  0  to  1  a.i^ain^t  ruy  storm  cominp; 
on  which  has  not  given  sijj^'ns  of  its  approach  by  atmospheric  d  dis- 
turbance, detected  by  barometrical  madin^s  at  U'M.Mt  soine  hours  before. 

The  principle  has  proved  a  most  useful  one,  as  it  is  s«)  eminently 
practical.  We  know  from  it,  with  very  considerable*  certainty,  what 
winds  are  likely  to  blow  durinp;'  the  day,  and,  theref«)r(\  wliul  is  the 
tojrer  most  to  be  apprehended.  It  <locs  ?it/t  tell  us  how  soon  the 
stonn  will  come,  but  it  dc»es  tell  us  that  if  the  rea(lin<i;"s  in  Franee  are 
nraeh  higher  than  those  in  Scotland,  there  is  no  d;nii;vr  of  an  easterly 
gak'. 

The  Ciinditionsof  pressm*e  which  have  been  noticed  on  tiie  occasions 
<rf  several  remarkable  <*"ales  an*  rejiresented  on  Plate  xiii. 

The  horizontal  scale  is  approximativcly  i)ro]»(>rtit)nate  \o  the  distance 
Mwcen  the  stations,  the  distance  from  Nairn  to  i-eith  biMu-*  about 
100  miles. 

The  actual  barometrical  readiu;:|!:s,  and  the  wind-i.  wi(h  liieir  force; 
(Beaufort -Scale),  observed  in  each  case  are  as  fi.llows : — 

*  The  rpsiilt?  of  this  onquirr  liuvo  boon  printed  hy  permi-sic^n  i»f  t  "•.<■  fi'Miviitt-.i*. 
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SoTemb«f  17,  18fi7. 

Febniarv  1.  1868. 

Buromoter. 

Wind. 

Buronirtcr 

Wijiil. 

Haim          

Lfitli           

Liverpool 

WejniDutli 

Eochernrt 

Binmti       

30,33 
30. 3H 
30.14 
29.S1 
29.37 
29.41 

W-N.W., 
K.E,, 
E,N,E.„  (Holjhend) 
N.E., 
N.W.J 
S.E.. 

28.40 
28.58 

29!52 

30,16 
30.20 

S,W-.    ■ 

Aii^at  32,  18GS. 

Uecx-mber  24,  1868. 

Wind. 

Barometer 

Wind.     J| 

Nairn          

Loith           

Wejniaulh 

Burritx 

20.60 
29.16 
20,10 
39.43 
29.96 
30.07 

E.N,E., 

S.S.E.1 

S.S.K,,  (Holjhead) 

S.W., 

N.W., 

28.75 
28.79 
28.65 
28.81 
29.44 
29.71 

S.S.W.1    ■ 

S.E.,         ■ 
W.N.W.,H 

W.S.W-'« 
S.W.,  ^  1 

It  will  thus  he  Been  that  the  tiiix-ctiotis  of  the  wind  required  by  the 
law  were  strictly  obHerved  in  each  caae.     Its  force  will  be  seen  to 

although  the  barometrical  readiagB  at  all  our  stations  were  helonf 

France,  whei-e  readings  were  much  higher  than  they  were  here,  thwf 
produciug  a  cousiderable  barometrical  difference. 

As  an  jnatance  of  the  use  made  of  the  piinciple,  I  may  cite  the 
system  of  telegraphy  carried  on  with  the  UnJerwrlterH'  Association  d 
Liverpool.     Whenever  the  difference  of  readings  over  the  area  alreatlj 
referred  to  exceeds  0-5  in.,  a  special  telegram  is  eent  to  the  Undeoii 
writers'  rooms.    By  this  means  the  snbscribers  gain  inteliigcnce  befoa 
the  disturbance  becomes  serious.    They  continue  to  receive  daily  mea 
Bages,  until  atmospherical  eqnilibrium  is  again  restored,  and  are  tbg 
kept  informed  of  what  is  going  on  about  them.     The  system  of  wara 
ing  telegraphy  carried  on  with  Holland,  Hamburg,  and  Norway  is  coa 
ducted  on  similar  principles.    A  message  ia  sent  whenever  there  is  s 
certain  amount  of  disturbance  of  pressure,  without  I'efereuc©  to  tlie 
fact  of  a  gale  having  commenced  or  not. 

chance  of  a  storm,  but  dues  not  say  exactly  where  it  will  blow  hardest 
In  order  to  localize  the  indications,  we  proceeded  to  triwigulat©  th^ 

the  daily  barometrical  differences  along  all  the  lines  thus  obtained, 
These  barometrical  differences  were  all  reducetl  by  means  of  factora  U 
gradients  per  100  miles,  and  it  was' found  that,  assuming  a  gradient  ui 
0-12  in.  as  a  sign  ^f  danger,  the  average  chance,  for  all  points  of  thtf 
compass,  for  a  wind  of  force  8  to  succeed  such  a  gradient,  was  about 
6  to  4.    The  south-west  winds  were  more  certain  tu  follow  the  iiidica- 
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tions  than  the  others.     North-west  winds  were  peculiarlv  liable  to 
"back." 

Now,  with  this  principle  well  in  our  minds,  let  us  proceed  to  see  how 
it  may  Ik?  applied.  The  first  sign  of  an  appr'oachin;^  stonn  is  usually 
a  decrease  of  pressure  in  the  west  of  Ireland.  This  ])roduce8  a  gra- 
dient sloping  in  a  direction  from  E.  to  W.,  and  indicating  a  southerly 
wind,  which  you  all  well  know  is  the  usual  commencement  of  a  storm. 
Now,  if  we  find  that  pressure  is  falling  fast  at  Valencia,  and  that  at 
Greencastle  and  the  Scotch  stations  it  is  following  suit,  while  readings 
at  Rochefort  continue  high,  we  feel  sure  that  the  whidwill  veer  to  W., 
and  probably  to  N.W.,  in  wiiich  latter  case,  pressiu'e  at  Valencia 
will  recover  quickly.  If,  however,  the  fall  at  Valencia  is  followed  by 
a  n^id  fall  at  Penzance,  while  northern  stations  remain  unaffected,  it 
is  probable  that  we  shall  have  north-easterly  winds  in  the  noi-th  of 
Enji^land,  and  on  the  east  coast. 

Before  an  cast  wind  can  blow,  the  prcssm-e  in  France  nmst  be  much 
less  than  in  Great  Britain.  This  condition  may  be  produced  either  by 
a  barometrical  depression  travelling  across  France,  while  our  readings 
remain  high  (this  motion  is  usually  from  the  westward),  or  else  by  a 
local  depression  being  actually  formed  in  Franw,  a  case  which  some- 
times seems  to  occur,  but  of  which  we  know  very  little. 

This  law  of  Buys  Ballot^s  throws  some  light  on  the  probable  motion 
of  the  air,  once  a  disturbance  has  definitely  fornie<l  itself ;  but  it  does 
not  aid  us  in  forming  an  opinion  as  to  the  changes  which  may  be  in 
prog^ss  outside  the  limits  of  the  area  covered  by  our  observations, 
ind  thus  to  foresee  what  is  coming  on. 

In  order  to  do  this,  we  must  carefully  examine  the  atmosphorioal 
ooDditions  which  have  preceded  most  of  oiu*  great  stoiins,  and  see 
whether  we  are  able  to  discover  any  similarity  between  them,  which 
would  in  any  way  enable  us  to  detect  even  a  suspicion  of  a  relation  of 
onse  and  effect  between  those  conditions,  and  the  storms  which 
foDowed. 

The  cntiy  of  the  observations  on  daily  charts  was  a  great  help  to 
this  study,  as  such  gitiphical  representations  are  easily  comf)arcH.l  with 
eadi  other. 

The  first  fact  of  interest  which  showed  itself,  was  that  in  certain 
iostancee  a  similar  succession  of  weather  seemed  to  reappear.  Thus 
two  of  the  diagrams  exhibited,  fonn  pail  of  a  series  of  ten  da^-s  which 
recorred  in  December  last^  after  having  boun  noticed  in  the  ])revious 
Jaanaiy.  This  is  extremely  inten.»sting,  though  it  is  only  what  any 
one  who  has  watched  the  weather  ciirefully  for  any  considerabh*  time 
wonH  be  led  to  expect.  In  sjiyin;^:  this,  I  must  n(»t  Ik»  tak(Mi  as 
Uierting  that  there  is  any  provc<l  jHTiodicity  in  these  phases  of 
weather,  ^\^len  a  fact  like  this  has  to  be  established,  its  advcK^atcs 
have  usually  to  strahi  a  great  many  pohits.  Thus  ix»cently  it  has 
heen  attempted  to  establish  the  j)oriodicit y  nf  the  Koyal  ('barter  gal«» 
»t  the  end  of  October.  In  order  to  d(»  this,  every  gale  which  has 
heen  registered  in  the  month  of  Octoi»er  for  many  years  jwist  has 
heen  pressed  into  the  service;  tluMvby  several  tliat  were  merely 
eqninoctial   gales,    and  were   therefore  chie  a  full    numth  U'fore  iho 
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period  to  which  they  were  referred,  have  been  quoted  in  oonfirmatioii 
of  the  theory. 

xVinong  the   instances   of   recurrence  which  have    been    noticed, 
that  already  referred  to,  merits   Boecial  attention,  and  I  shall  now 
proceed  to  describe  it.    On  the  22na  of  Jauoary,  1868,  very  remaik- 
able  atmospherical  conditions  appeared.     There  was  a  stnmg  W. 
f^aie  in   France,  with  easterlpr  winds  over  the  nortli   of  En^and, 
a  barometrical   depression  existed  between    tiie  two  currents,  and 
a  thick  fog  was  felt  in  London.    This  was  succeeded  on  fhe  28rd 
by  a  rapid  rise  in  pressure  with  northerly  winds,  and  before  day- 
li'^ht  on  the  24th  a  tremendous  southerly  storm  burst  npon  Scot- 
land, and  did  immense  damage.    The  same  conditions  as  on  Januaiy 
22,  re-appeared  on  the  8th  I^ember  last,  and  were  followed  after  the    ] 
same  interval  by  a  similar  southerly  storm,  though  one  not  quite  so    J 
serious  as  that  which  had  occurred  eleven  months  previously.    This    j 
8et  us  all  to  work  in  tlio  office  to  examine  all  cases  in  which  similar    • 
atmosphericiil  conditions  were  noticeable,  and  several  instances  of  these 
were  discovered.    These  conditions  are  the  co-existenoe  of  tlie  two 
great  currents  of  air,  the  Equatorial  and  Polar  currents,  at  the  earth's 
surface,  the  latter  lying  on  the  polar  side  of  the  former.    This  relatioii  ., 
of  the  currents  to  each  other  has  long  been  noticed  by  Mr.  Meldmm,    : 
the  Secretary  of  the  Meteorological  S^ety  of  l^e  HauritiuB,  as  pre- 
ceding the  commencement  of  the  cyclones  in  the  Indian  Ocean.    He 
Favfl  in  a  recent  paper  published  in  the  Journal  of  the  British  Meteoro- 
logical Society,  that  these  cyclones  invariably  arise  between  two  sodi    , 
currents  when  the  barometer  begins  to  fall. 

Whenever  we  have  noticed  the  existence  of  these  remarkable  OCHW 
ditions,  a  southerly  gale,  or  at  least  a  fresh  southeriy  wind  is  nearij 
sure  to  occur  within  the  area  of  these  islands  within  about  48  hours. 
Out  of  24:  cases  examined,  12  were  followed  by  such  gales  after 
•1<S  hours,  4  by  gales  immediately,  7  by  fresh  southerlv  winds,  and  1 
vrns  a  failure.  This  is  very  satisfactory,  as  it  may  perhaps  lead  ns  to 
useful  results  hereafter. 

In  order  to  work  out  this  or  any  other  question  in  meteorology,  m 
want  abundance  of  materials  in  the  way  of  observations,  and  those  too 
of  a  very  high  character.    I  have  already  explained  to  you,  that  ire 
really  gain  very  little  information  as  to  weather  from  our  telegrs]^   ^ 
stations,  as  very  few  observations  are  made  there  in  each  day.    Tbe 
sclienie  of  land-observations  suggested  some  years  ago  by  the  Boytl 
Society,  and  at  present  carried  out  by  the  Committee  of  the  Metem- 
l();::ical  Oihce  is  calculated  to  render  good  service  in  this  respect.    Hio    . 
o!*igi:ial  object  for  which  this  scheme  was  first  promulgated,  was  the    - 
ilotermination  of  the  various  meteorological  elements  for  these  islands 
in  a  way  independent  of  eye  observations,  by  means  of  continiioiu^ 
Kolf- recording  instruments.    The  instruments  employed  are  a  ban>> 
graph  and  thermograph  which  register  themselves  by  means  of  photO" 
gniphy  (these  instruments  have  been  brought  to  their  present  steto  of 
perfection  mainly  by  the  efforts  of  the  staff  of  the  Kew  Observatory); 
and  the  well-known  anemograph  invented  by  Dr.  BoUnscMi,  which 
records  itself  mechanically.    Messrs.  Beck,  of  Comhill,  have  kindly 
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Allowed  me  to  exhibit  a  complete  eot  of  these  instruments,  and  I  shall 
be  happy  to  explain  their  construction  after  the  lecture  to  any  onii  who 
may  wish  to  see  them. 

The  records,  however,  are  quite  continuous,  and  I  exhibit  a  dia^rimi 
showing  a  barometrical  oscillation  whicli  passed  over  these  islands  within 
24  hours,  and  also  a  curve  shoAvin^  a  remarkable  instability  of  pressure. 
YoQ  will  at  once  see  how  ])erfectly  impossible  it  would  be  to  att<.':ai)r. 
to  obtain  a  record  of  such  phenomena  from  eye  observations,  such  us 
those  used  for  the  Daily  Weather  Reports. 

The  stations  at  which  these  instruments  are  erected  are  7  in  numb'jr, 
and  have  been  selected  with  reference  to  their  geographical  positi«»n. 
There  are  3  of  them  in  England ;  Kew,  the  central  one,  under  my 
colleague,  Dr.  Balfour  Stewart,  who  undertakes  the  entire  supt-r- 
Tision  of  all  the  observations ;  Falmoutli ;  and  Stonyhurst.  Two  nwi  m 
Iidand,  Armagh  aud  Valencia,  and  two  in  Scotland,  Glasgow  and 
Aberdeen.  Another  station  in  the  extreme  tiorth  of  Scotland  is  m«)st 
mgently  needed,  but  there  are  as  yd  no  funds  to  supiK)rt  it. 

As  an  illustration  of  what  these  observations  can  yield,  I  exhibit 
a8 1  have  before  said,  the  curves  from  the  stonu  of  Febniaiy  12,  18(;9. 
There  is,  however,  one  serious  difficulty  which  meets  us  when  \\\^. 
discuss  land-obsen'ations,  however  accurate  they  may  be.  This  is 
that  the  wind  does  not  blow  true,  as  re^^ards  either  force  or  direction,  in- 
bod  as  compared  with  observations  made  at  sea.  The  observatorii.^s 
on  the  coast,  such  as  Valencia  and  Fahnoutli,  register  nnich  more  wind 
than  those  inland  like  Kew  and  Stonyhurst.  As  regards  direction,  the 
lie  of  the  country,  and  even  the  distribution  of  the  woods  has  ji 
tendency  to  produce  irregularities  and  eddies.  This  serious  d(;fe<r  can 
only  be  eliminated  by  increasing  the  numlKT  (»f  points  of  r)l)servati()n, 
and  we  hope  that  private  observers  will  cduk*  fc/rward  and  holp  tocnm- 
plcie  our  scheme  for  investigating  the  mete!)rology  of  these  king«].»:iis. 
After  all,  it  is  mahdy  to  the  ol)S('rvers  at  sea  that  wo  must  lo;>!;  f<>r 
oar  records  of  wuid,  and  esi)ecially  to  sailing  ships.  Tiiese  i-lands 
arc  a  mere  speck  on  the  surface  uf  tlie  gloi>e,  and  the  weatin  :■  wc 
exp.'rience  is  only  the  result  of  changes  which  aflVct  immense  ;k.  a-. 
For  information  as  to  these  changes  wc;  nuist  look  to  the  sc."  :  ;Iic 
ol»ervatious  made  on  shore,  accurate  tliou;;]i  tliey  arc,  !ir<»  aiVi-.".'«l 
by  80  many  disturbing  causes,  that  there  is  always  a  difiictiliy  in 
dcalinjr  with  them. 

The  Meteorological  Office  has  been  e^taMished  mainly  for  the  iiiv.- -li- 
gation of  Marine  Meteorology,  and  it  is  to  Officers  in  the  Navy  an:! 
in  the  Merchant  service  that  it  must  look  for  the  most  cHi<'icnl  ;iM  [n 
the  collection  of  new  m:it(*rials.  Thc(Hlicc  is  always  prc])an.l  \n 
lend  icstruments  to  gentlemen  who  will  uuderlako  t(j  observe  wirj^ 
them  regularly,  but  the  main  oojcct  wr  havt*  in  view  is  the  (n:.-!Iiy, 
W't  the  quantity  of  the  information  coiitained  in  tlie  regi-^ter;  nl.-n-v.i- 
tions  carefully  made  and  ac<-uratf']y  re'-Ji-ileil,  are  tlie  lirst  ani  ;ii«  .-*- 
iiuiK)rtant  requisite  towards  the  iave-^ti^aiinu  ai  the  laws  of  or.r  >!  .'ni  .:. 
^  the  issue  of  satisfactory  tclegrai»Iiie  weatlier  inlclligence. 
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LECTUEE. 

Friday,  March  19th,  18G9. 
I  OfflERAL  SiE  WILLIAM  J.  CODRINGTON,  G.C.B.,  in  the  Chair. 


rSCMMARY  OF   THE   EXPEKIMENTS  AT   SEOEBITRYNESS 
DURING  THE  YEAR  18G8-9. 

By  S.  J.  Mackie,  Assoc.  Inst.  C.E. 

|«woiilJ  hardly  sufBce  in  a  resume,  such  as  I  am  now  attempting. 

to  follow  the  experiments  seriatim,  in  tiie  order  uf  their  dates,  but  it 

'■ill  be  preferable  to  clasafy  them  into  groups  of  subjects,  so  that  the 

''e'lQonce  of  the  results  may  be  the  better  understood  and  compre- 

I'Pijded.    These  sections,  then,  will  be : — 

X  Heavy  Artillery ;  II,  Ammunition  s  111,  Field  Artillery;  IV,  IroQ 

L*nd  other  DefeuceBj  V,  Ohemical  and  Incidental, 

B.    "IB  tendency  of  gnn -manufacture  has  been  in  the  direction  of  larger 

P**^  more  powerful  rifled-guns,  and  with  the  accomplishment  of  eiic- 

■  «esaivcly  enlarged  dralgns,  has  increased  the  dilficulty  and  delay  ia 

^^Wg  and  training  these  increasingly  ponderous,  offensive  machiues. 

•"«  9-mch  guu  is  perhaps  the  largest  that  as  yet  c^n  be  satisfactorily 

woited  with  suffideut  rapidity;  with  giina  above  that  capacity,  the 

"T**!  force  of  the  recoil  from  the  enormous  ciiarges  of  powder  used,  and 

KBioinentum  of  such  masses  of  metal  thus  put  in  motion,  hod  become 

»eiita  of  extreme  difficulty.    The  necessity  for  carefully  protecting 

"ae  costly  guns  and  their  stores,  as  well  as  the  specially  trained 

'■detached  for  serving  them  in  action,  has  caused  the  Hmalleat 

'^'ble  dimensions  of  port-hole  to  be  most  in  favour,  notwithstanding 

It  the  small-port-systcm  does  incur  difficulties  in  sighting,  and  the 

white  necessity  for  bodily  lifting  or  lowering  the  gtm  in  working 

i  tnuning.     The  enormous  power  of  modem  artillery  has  demanded 
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shields  and  casemates  of  iron  of  a  r<>sistive  capacity  uiihcHxd  of  up  to 
the  preseut  day.  MecLaaical  skill  has  thus  been  neceaearily  required 
to  aid  both  practical  works  of  offence  aiiU  defence;  whilst  the 
accoiacy  of  fire  has  become  too  pretise  to  permit  any  longer  of  open 
embrasnros  in  the  earthworits  or  masonry  of  ordinary  fortificationa. 
The  value  of  ehemiatry.  too,  has  been  recognised  in  tests  of  the  con- 
dition of  stores,  aiffnal  lights,  and  new  and  most  powerful  esplosive- 
compounds.  Sucli  arc  only  the  main  eleniontH  of  the  40  days 
of  esperimeut^  labour,  and  of  the  320  separate  aetn  of  expei'imeuUi 
which  I  havo  to  i-oduce  to  order  and  pass  under  review  within,  tha 
oue  hour  allowed  mc  here  to-day. 

I  pass  then  at  once  to  the  heavy  artillery  practice  and  trials,  with 
the  carriages  of  various  natures  tested  in  connection  therewith :  the 
means  adopted  for  overcoming  recoil ;  the  mechanical  appliances  pro- 
duced to  facilitate  convenience  and  rapidity  of  handling,  in  fact  all 
that  is  immediately  connected  with  heavy  guns,  assuming  the  9-iucll 
12-ton  Woolwich  gun  adopted  into  the  service,  as  being  the  previouft 
general  limit  of  heavy  rifleii  ordnance. 

I.— IIeavy  Arth-leky, 

§  1.  &«,. 

The  10-inch  i-ifled  muzzle-loading  Woolwich  jfun  was  tried  on  the 
15th  Febniary.  Its  length  over  all  is  15  feet  i  inches;  of  borft 
145'7o  inches  ;  rifling  seven  grooves  l-5inch  wide  and  0-22  inch  deep^ 
spiral,  one  turn  in  100  calibres  at  breech,  increasing  to  oue  in  40  at  tha 
muzzle.  Its  weight  is  18  tons  2  qrs.  4  lbs.,  and  the  breach  preponder- 
ance 1  cwt.  2  qrs.  10  lbs.  The  practice  was  made  at  three  d^ 
elevation,  with  eleven  rounds  of  Palliser  shot,  1-25  ogival  head, 
400  lbs.  weight;  with  ten  Palliser  shells,  1*5  ogival  head,  weighing^ 
empty,  3U0  lbs.,  and  containing  barsting  charge  of  10  lbs.,  making  % 
total  weight  of  400  Ibw. ;  and  with  ten  common  sheila.  1  ■  J  heads,  weigh* 
ing,  empty,  368  lbs.,  and  containing  bursting  charge  of  32  lbs,  =  400  IImi* 
The  charge  for  the  ^n  used  witli  the  shot,  was  60  lbs,  1.  g.  r,  powderi; 
for  the  Palliser  shells  64  lbs.  of  pellet  powder;  for  the  common  sfaiellf' 
40  lbs.  1.  g.  r.  powder,  Tho  results  of  the  practice  were  e&cellenA 
With  the  shot,  the  range  was  from  1,592  yards  to  1,725  yards,  the 
deflection,  all  to  right,  ft-om  3-6  yards  to  8*4  yards.  With  the  Palliser 
shells,  the  range  was  from  1,651  to  1,778  yards,  time  of  flightfrora  4-4  to 
4-7  seconds,  and  the  deflection,  all  to  the  right,  from  1  yard  to  5'6  yards. 
With  the  common  shells,  range  from  1,295  to  1,306  yards,  time  of 
flight  from  3*8  to  4-1  secfinds,  deflection  to  the  right  0-4  to  3*2 
yuds.  Tiie  gun  was  worked  by  a  detachment  of  one  sergeant  and 
fourteen  gunnel's.  Further  practice  was  made  with  this  gun  on  the 
6tb  of  March. 

On  the  same  day  (15th  Febniary)  trials  for  range  and  accuracy  of 
a  12-inch  rifled  muzzle-loading  Woolwich  gun,  of  the  jacketed  pattern,, 
were  begun.  The  dimensions  of  this  gun  arc: — iRngth,  12  feet 
1  inch;  rifling  127  inches,  with  9  grooves  1'5  broud  andO'2  inchdeem 
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the  spiral  increasing  from  one  turn  in  100  calibres  to  one  in  50  at  the 
muzzle.  Weight  23  tons  6  cwt.  1  qr.  2G  lbs. ;  no  preponderanre  at  the 
breech.  The  practice  was  made  with  600-()ouiidor  Palliser  shells,  with 
charges  of  70  lbs.  of  pellet-powder.  The  fli^^ht  of  the  projectile  at 
10  degrees  of  elevation  of  gun,  was  12*5  to  12'G  seconds. 

Further  testing  of  this  12-inch  gun  was  made  on  the  5th  December, 
the  wrought  iron  carriage  and  platfonn  being  mounted  on  C  racers. 
This  carriage  and  platform  are  part  of  the  supply  for  Malta.  The 
shot  used  in  the  practice,  were  Palliser-con^d  of  GOO  lbs. ;  the  gun 
daigcB  70  lbs.  r.  1.  g.  powder.  The  tide  having  covered  the  fore- 
shore, the  exact  range  and  accuracy  of  the  shot  could  not  be  obtained, 
Ixitthe  practise  made  in  two  rounds  at  a  floating  target  about  1,800 
yards  distant,  was  very  good. 

An  ll-inch  bore  muzzle-loading  rifled  wrought-iron  530-i)ounder  gun 

"^vas  also  tried  in  September.     Weight  22  tons  3  cwt.  2  ({rs. ;  breech 

piqK>nderance  14  cwt.  1  qr.  8  lbs.,  len;i:th  of  bore  145*0  inches,  over 

sD,  180*0  inches ;  rifling,   Woolwich  system,  rounded  groove,  spiral 

increasing  from  one  turn  in  100  calibres  to  one  turn  in  45  calibres  at 

mmzle,  seven  grooves,  width  1*50  inch,  depth  0*22  inch,  length  120 

inches.    It  was  decided  to  use  ]X}llet-powder  in  this  trial,  and  the  first 

slep,  therefore,  was  to  ascertain  the  proper  equivalent  charge  to  50  lbs. 

and  70  lbs.  of  1.  g.  r.  powder.     After  firing  the  17  rounds,  and  taking 

the  initial  velocities,  it  was  decided  that  54  lbs.  and  78  lbs.  were  the 

cqaivalents  respectively  of  the  service  and  battering  charges.    The  trial 

for  range  and  accuracy  was  bogim  with  common  shells,  1*5  diameter 

<^al  heads  of  the  mean  weight,  empty,  of  489  lbs.,  bursting  charge 

40  Ibe^  total  529  lbs. ;  length  37-0  inches,  windage  0-08  inch.     The 

'■og'Bgot  with  54  lbs.  charges,  at  3  degrees  elevation,  was  from  l,18l>  to 

U32  yards,  the  shells  proving  very  unsteady  in  flight.     Increased 

charges  of  G5  lbs.  were  fired,  to  see  if  the  shells  would  prove  steadier 

>t  a  higher  velocity ;  1,410  yards  were  attained,  but  no  inipn)vem<'nt  in 

thesteadiness  of  the  projectile.  Next,  a  Pal]iser-cored-.shot,l'2r)  diameler 

V^al  head,  mean  weight  534 .J  lbs.,  length  2(J*2  niches,  was  fired.     At 

3  dej^rees  elevation  the  practice  made  with  7^^  lbs.  powder,  was  from 

UjO  to  1,673  yards. 

I  now  come,  in  the  sequence  of  events,  to  the  system  of  convcrsioTi 
ttdorjDStmction  of  comjxmnd  guns  pn)|M^sed  by  Mr.  Parsons.  And  in 
dttcribing  that  gentleman's  plan,  I  sliall  endeavour  to  express  his 
[  vewn  as  accurately  as  possible,  and  this  will  be  the  more  just  to  him, 
i  twcaoae  individually  I  am  adverse  to  any  conversion  of  cast-iron  guns 
*t  all,  although  I  have  no  desire  whatevci*  to  do  other  than  rec«>gnize 
&  merits  of  Mr.  Parsons'  plan  in  respect  to  the  construction  oi"  new 

Mr.  Parsons'  attention  was  directed  to  the  subject  about  the  year 
1858-9,  when  great  efforts  werc^  Innnj^"  made  by  tlic  (Jovernmcnt  to 
atilixe,  as  it  has  been  commonly  termed,  the  cast-iron  service  guns,  by 
"trengtheningthem  with  external  hoops  of  wrought-iron.  Mr.  Parsons 
'omed  the  conclusion  that  this  i)hui  was  the  revei-se  of  wliat  iheorv 
^wated,  if  two  metals  possessing  different  degn^es  of  elasticity  and 
extensibility  were  to  be  combuied  effectually,  ami  he  consequently 

X  2 


Xuig  this  plaii  iu  TAny,  1860) 
to  bore  out  the  gwx  cj-lmdri 
o  it,  by  mechaoical  pressure,  i 
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pi'OpOBed  his  system  of  atrengthcniDgr  cast-iron  guiia  by  lining  tlion 
with  wrought-iron  or  steel-tubes,  submitting  this  plai^  '■■   '""-  """' 
to  the  Govemraeut.     He  then  proposed  to  I 
cally,  or  slightly  conical,  aad  to  force  into  it,     . 
tube  of  wrought-iron,  or  steel,  turned  accurately  to  fit  the  interior  0 
the  coat-iron  casing.    A  drawing  of  a  G8-poimdcr,  lined  with  wronght 
iron  or  steel  tube,  was  sent  to  the  Secretary  of  State  for  Wa     '  " 
date. 

Mr.  Pai'sons'  argument  was  thie ; — 

It  is  the  iutfrior  of  the  gun  that  sustains  the  greatest  shock;  If  th 
is  of  cast-iron,  it  is  strained  beyond  its  elastic  limit  before  the  Btreng 
of  the  hoops  comes  into  play,  but  if  the  intorioi-  is  of  wrought-ir< 
steel,  or  homogeneous  metal,  it  will  stretch  before  breaking,  but  t 
stretching  conaiunes  a  large  portion  of  the  force,  and  the  remuDdl 
only  is  transmitted  to  the  cast-iron,  and  is  imparted  to  it  in  a  let 
sudden  and  equable  manner ;  the  cast-iron,  in  fact,  has  only  to  d 
Biirplna  duty.  Another  important  feature  in  this  system  is  that  til 
longitudinal  strength  of  the  gun  is  not  impaired  as  it  is  wlien  t& 
breech  is  turned  down  to  receive  external  hoops.  Mr.  Paraona,  aft4 
this,  applied  for  a  patent  in  1860  for  the  use  of  a  second,  or  B-tubl 
surrounoiug  the  A-tube,  and  in  some  cases,  for  very  large  guns,  ll 
proposed  to  use  a  third  tube,  surrounding  the  aocoud,  or  B-fube,  t] 
lining  lube  thus  built  up  being  inserted  into  the  cast-iron  basing,  i 
before.  In  1861  the  Ordnance  Select  Committee  bad  a  68-pound 
strengtliened  on  the  plan  proposed  by  Mr.  Parsons,  but  the  inventt 
was  not  employed  to  carry  ii  out,  and  the  work  was  not,  in  COOM 
quenue,  doue  so  elTectually  as  it  would  have  been,  hiui  he  bee 
consulted.  The  tube  was  bored  out  of  a  solid  block  of  wrought-iroi 
which  method  he  did  not  approve,  and  the  thickness  of  the  tube  h 
proposed  was  about  one-third  more  in  proportion  to  the  calibre  till 
the  one  em]il(iyed.  Nevertheless,  the  Ordnance  Select  Cammtttfll 
report  of  this  gun  that  "  it  endured  71  rounds  proof  series,"  i.e.,  with : 
charge  of  16  lbs.  and  shot  of  68  ll»,  increased  every  ten  rounds  hyU 
own  weight,  the  weight  of  the  shot  at  the  7l8t  round  being  476  lb* 
"  that  this  exceeds  in  endurance  all  but  one  of  the  68-pc)unilerB  tv* 
"  tested,  and  all  the  68-poundera  strengthened  externally  by  booptt.* 
A  second  gun  on  Mr.  Parsons'  plan,  a  32-ponndor  lined  with  a  COlW 
wrought-iron  tube.  wa«  tested  in  18fi2,  and  the  Ordnance  Select  Oo 
mittee  report  "this  gun  ending  74  rounds  (proof  series),  the  t 
"cliarge  being  10  lbs.  jKiwder  and  a  shot  of  31 -fi  lbs.;  this  ; 
'•  did  not  burst,  bnt  the  lining  tube  beciime  flawed." 

In  Juno,  18()2,  Mr.  Parsons  patented  an  improved  plan  of  iitseHiDj 
the  tube  irito  the  gun,  the  object  lieing  to  obtain  a  tube  of  large 
diameter  at  the  breech-cud  than  would  admit  of  l>eing  paaee 
Ihrongh  the  muKzle,  he  ha\ing  become  convinced  that  to  retain  i 
calibro  suited  to  the  weight  of  gun.  suffideut  strength  to  make  1* 
guns  efBcient  rifles  could  only  be  obtained  by  this  inc 
diameter.  This  he  effected  by  boring  out  the  gun  from  ib)  I 
end,  and  inserting  a  reinforced  tube  through  the  breech  a  ' 
it  in  the  gun  by  a  breech-sciew,  screwed  in  behind  it. 
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This  method  of  inserting  the  tube  from  the  breech  end  was  sub- 
mitted to  the  WarOflSce  in  18G3,  but  was  not  accepted  by  the  Ordnance 
Select  Committee.  The  year  following,  a  30-pounder  gun  was  con- 
verted by  the  French  Government  into  a  6'5-iuch  rifled  100-pounder 
of  64  cwt.,  and  tested  at  Guvrc.  It  fired  510  rounds,  with  8*82  lbs. 
powder,  and  69*43  lbs.  shot,  and  500  rounds  with  16*54  lbs.  powder, 
and  10<)'22  lbs.  shot,  in  all  1,010  rounds,  the  gun  still  being  ser- 
viceable. Subsequently  it  was  fired  with  2G^  lbs.  powder,  and 
cyliuders  of  132  lbs.  At  the  1,021st  round,  it  split  in  tne  chase,  the 
breech  re-inforce  and  breech-screw  remaining  perfectly  sound. 

After  this,  Major  Palliser's  plan  of  conversion  received  attention 
from  the  authorities,  and  it  was  not  until  the  end  of  1867,  on  the 
motion  of  Lord  Elcho  in  the  House  of  Commons,  and  the  compliance  of 
the  Secretary  of  State  for  War,  that  Mr.  Parsons'  strengthened  g^n 
again  appears  upon  the  scene. 

This  gon,  ordered  in  November,  1867,  was  delivered  in  August,  1868, 
and  tried  at  Shoebuiyness  on  the  10th  September.  The  inventor  had 
challenged  to  fire  it  with  301b.  charges,  and  1501b.  projectiles ;  and  he 
boldlv  put  the  vent  in  the  service  position.  The  gun  was  proved  at 
Woolwich  with  two  rounds  of  37^1bs.  powder,  and  1 50lb.  shot,  a  rather 
itronger  dose  than  the  inventor  anticipated,  and  which,  as  he  believes 
now,  overstrained  the  gun,  and  diminislied  its  ultimate  endurance.  It, 
however,  enduretl  1G3  more  rounds,  with  charges  of  301bs.  of  powder 
ud  IdOlbs.  shot,  when  the  outsidc-casinp^  cracked,  and  on  inspection, 
the  B-tube  was  also  found  to  have  split,  but  the  A-tul)c  was  sound  and 
flcrvioeable. 

The  gun  was  rifled  with  three  raised  ribs,  having  a  unifonn  spiral 
of  1  turn  in  30  calibres  or  20  feet ;  the  vent  was  placed  8  inches  from 
the  end  of  the  bore.  This  rapid  rate  of  twist  gave  a  high  amount  of 
ipin,  whilst  the  cartridge  being  ignited  near  tlie  middle,  imparted  to 
the  projectile  a  very  high  velocity,  and  the  ranges  consequently  at- 
taued  by  this  gun  were  very  long,  8uri)as8ing,  1  i)elieve,  those  of  the 
serrioe  guns  at  corresponding  elevations. 

The  mean  ranges  were  : — At  1°  20',  shot  932  yards,  shell  912  yards : 
113"  10',  shot  1,921  yards,  shell  1,9G5  yards;  at  5'  7',  shot  2,792 
yirds,  shell  2,826  yards  ;  at  7^  5',  shot  3,5:58  yanls,  shell  3,667  yards ; 
at 9M',  shot  4.232  yards,  shelM, 381  yards;  at  19'"'  3',  shot  6,715 
yards,  shell  7,092 ;  the  longest  range  attained  at  19^  3' being  7,30O 
yards. 

The  weight  of  this  6-A-pounder  giui  as  converted,  is  103  ewt.,  calibre 
8  inches,  length  of  bore  131  inches. 

When  it  is  considered  that  this  gun  is  of  the  same  calibre  as  the  ser- 
vice guns  of  9  tons  weight,  made  entirely  (►f  wrought  iron  and  steel,  and 
that  It  has  fired  continuously  the  full  l)atteriii^  ehar'^es  of  those  guns, 
the  endurance  exhibited  is  extraordinary;  luMhaps,  however,  the  most 
jalnable  feature  that  the  system,  by  this  experinieiit  a]»i»earsto  possess, 
is,  freedom  from  explosive  bursting.  There  is  no  instance,  so  fur  as 
I  know,  on  record,  of  any  gun  tiring  eontimionsly  such  heavy  charges 
u  proportion  to  its  weight. 
This  gun  yielded  hannlessly.      Its  failing  was   indicated  clearly 
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by  an  external  sign  to  those  azoimdi  and  their  safety  thereby 
secuFcd. 

Mr.  Parsons  considers  this  not  the  effect  of  accident,  bat  liiat  the 
same  result  must  f  ollow  as  a  conseqiieiioey  so  long  as  the  two  materials 
used,  retain  their  respective  qualities. 

It  is  known  that  good  mild  bteel  will  stretch  from  15  to  SO  per  cent 
of  its  length,  before  it  breaks,  and  5  per  cent,  before  its  tenacity  is 
impaired ;  but  the  very  finest  cast  iron  will  not  stretch  5  per  cent. 
It  is  evident,  therefore,  that  if  the  whole  structure  is  of  sofficient 
strength  to  resist  bursting  explosively  at  the  proof,  it  can  oaly  after- 
wards fail  by  the  gradual  stretdiing  of  the  inner  tabei|  and  that  long 
before  it  has  gone  to  a  dangerous  extent,  it  must  split  open  tlie  cast 
iron  casing. 

Next  follows  a  most  important  weapon — the  Whitworth  gim. 

The  \Vlutworth  9-inch  rifled  muzzle-loading  steel  gun  is,  in  fact,  a 
310-pounder.  Its  weight  is  14  tons  8  cwt.,  the  breecm  pteponderance 
G|  cwt.  20  lbs. ;  length  over  all,  168*80  inches ;  of  boie^  140-06  inches; 
calibre  major  axis,  9*025  inches;  minor  axis,  8*2{H)  indies;  rifling 
Whitworth  s  hexagonal,  spiral,  uxiifonn,  one  turn  in  171  inches.  The 
vent  horizontal,  through  the  cascable  in  line  of  axis  of  the  gmi,  the 
hole  being  covered  witn  a  metal  tid)e-catcher  for  naval  servioe.  The 
construction  is  on  the  built-up  system,  the  inner  tube  beinff  of  Rrth*s 
steel,  the  same  as  in  the  Woolwich  g^uns.  This  is  covered  over  by  a 
second  steel  tube,  over  the  rear  portion  of  which  is  a  steel  jacbt 
Over  this  again  arc  two  jackets  of  Whitworth  metal,  or  steel  com- 
pressed by  hydraulic  pressure.  The  shape  of  the  gun  is  good,  and 
the  metal  so  far  has  acted  up  thoroughly  to  the  heavy  duty  required 
of  it.    The  first  practice  was  made  on  the  15th  and  16th  September. 

Aft«r  firing  seven  rounds,  it  was  tested  by  Mr.  Wbitworth's 
machine  (which  gauges  to  the  -nriinr^  P*^  ^^  ^^  inch)  for  the  de- 
tection of  the  slightest  enlargement  of  the  bore  or  any  permanent  set, 
Mr.  Whitwoi-th  properly  considering  that  the  first  sign  of  the  yieldiDg 
of  the  metal,  marks  the  commencement  of  the  destruction  of  too  gun; 
and  these  delicate  testings  enable  the  immediate  determination  ot  the 
maximum  charge  to  which  the  gun  could  be  exposed  without  injmy. 
The  measurements  showed  a  set  of  TT^nrth  of  an  inch  at  the  extreme 
rcar-ond  of  the  chamber;  of  tx)W^  ^^  ^^®  front  of  the  chamber,  and 
thence  to  the  muzzle  there  was  absolutely  no  difference  after  the  flrimg. 
This  exceedingly  minute  difference  may  be  readily  accounted  for  by 
tlie  wear,  or  by  the  compression  of  the  mass  of  metal ;  and  there 
really  was  iti  fact  no  actual  distension  of  the  bore.  The  projectiles 
arc  of  hexapron  shape  and  spiral  to  follow  the  rifling  of  the  gun, 
having  a  wuiidage  over  the  major  axis  of  0O65  inch,  and  over  Ae 
minor  axis  of  0*070  inch. 

Those  provided  for  this  experiment  were : — 1.  Common  shdis  with 
parallel  rears,  weight  290^lbs.  empty ;  bursting  charge,  181bs. ;  length, 
31-6  inches ;  diameter,  major  axis,  8*96  inches ;  minor  axis,  8*18  inches. 
2.  Common  shells  with  taper  rears,  2851bs.  empty ;  same  length  and 
diameter,  and  bursting  charge.  All  were  filled  with  sand  to  810  lbs. 
weight  in  the  practise.    3.  Hollow  shot  with  taper  rear  249  lbs.; 
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i4"7  inches  long;  diameters,  8-96  and  818  inches.     The  cartridges 

were  made    on    a   ixjciiliar   plan,    devised  by  Mr.  Whit  worth,   bo 

that  the  powder  might  be  ignited  well  towards  the  front.     Through 

the  centre  was  passed  a  thin  copper  tube,  jxjrforateil  with  numerous 

hole«,  over  half  its  length.     Into  this,  at  one  end,  is  inserted  a  small 

fimnci-shaped  primer  cartridge,  containing  120  grains  of  i)owder,  the 

object  of  whicti  is  to  ignite  the  charge  of  the  gun  rapidly,  and  to 

begin  to  move  the  projectile  before  the  great  explosion  takes  place. 

DiM!  papier-mache  wads,  18oz8.  in  weight,  fitting  the  bore,  were  used. 

The  practice  with  the  gun  could  only  be  made  at  extreme  low  tide,  on 

aocouni  of  the  great  length  of  the  range.     The  experiments  carried 

*M  were  of  a  two-fold  chai-acter ;   firstly,  to  ascertain  the  suitable 

charge  for  the  gun ;    secondly,  the  diffeivnce  of  range  Ixjtween  shells 

of  SlOlbs.  weight  with  parallel  rerstts  taper  ends,  and  hollow  shot  of 

2.'i0  lbs.  having  taper  ends ;  and  thirdly,  the  diffcRnice  of  effect  between 

Mr.  Whitworth*8  tubular  cartridges  and  solid  cartridges  ignited  at  the 

centre  of  their  length.     In  the  following  tables  of  practise,  only  the 

rounds  giving  maximum  ranges  are  entered : — 

Pi^eetile.    -    Weight.  Cartridge  Klovation     Fliulit.         Bnngt*.  Deflection. 

CUiirgf.  of  gun.      Sci-oudd.        Yunlb.  YdnU. 

JjJ5SJfj2^.i3»01bi tubular  45 ll.». I   ...    10'  130    4756      30     right. 

„  310  Ibt.  tubuliir  aO  Ibrt.  [    ...    10^ 13-7    490i)      3iV4  right. 

^  310  Ibe.  tubular  M  Ibn.  J    ...    10® 14-3    50S9      20  4  right. 

SjJ^J*^{3l0n)i.   tubular  60  Ibi.  /  10^ 137    4D10      14  0  right. 

Of  a  further  trial  which  was  made  on  the  23rd  November:  Hrst,  to 
asccrtam  the  difference  in  range  between  hollow  shot  of  2.")()lbs.,  and 
common  shells  of  3I01bs.  weight,  with  parallel  rears,  and  Mr.  Whit- 
vorth's  tubular  cartridges  for  gun  charges. 


ief. 

Projectile.        Flight. 

Charge  and 
Cartridge. 

Eleva- 
tion. 

Eangc. 

Yards  in 
Di'lli'ctioii. 

Seconds. 

Pogrees. 

Yards. 

llhrhi.     Ijch. 

1.. 

ShcU.SlOlbs.  ..   13  5  .. 

50 lbs.  tubular 

..    10  .. 

4,8(>S  .. 

,    —           10 

2.. 

Shot.  250  lb«.        112 

50  lbs.  tul)ular 

..    10  .. 

5.169  .. 

.    70          — 

3.. 

Shell,  310  lbs.  ..    121  .. 

50  lbs.  solid 

..    10  .. 

4.021  .. 

,    G2          — 

4.. 

Shot.2501bB.^^^^^_ 

50  lbs.  tubular 

..    33  - 

above 

io,;kx)  •  • 

not  taken. 

Farther  practise,  namely  three  rounds,  was  inaihj  on  the  followin;^ 
^y,  at  the  same  high  angle  of  elevation,  to  iittaiii  which,  iho  wnod- 
platfonn,  on  which  the  gun  was  inonnti?<l,  was  tilted  up  in  front  to 
the  required  height,  and  the  gun-carria;i:('  6trai>[)od  i^:i  by  stout 
biecdiiug-ropes.  The  following  are  the  details  of  these  extraordinary 
loands : — 

lUoid.  Projectile.  Flight.       Charge  and    Elevation    R:iiiir«^  IVfltM-tion 

Cartridge,    in  Dejiive.-*.  in  Vd-.    in  Yds. 
6..   Hollow  Shot,  250  lbs.  ..^  -..    50  Ibri^.  tubular  . .    :«•  . .    ll-2i;i. .  lOO^ 
6  . .  Common  Shell,  310  lbs. . .  .^  g  . .    50  lb?,  t  ubular  . .    3:r  . .    1 1-075. .  5iX)  o 
7..   Common  SheU,  310  IbB. ..' ^'^  . .    50lbs.tubular  ..  33''-5..    11127.. 3S5e» 
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The  high  elevation  of  the  platform  m  this  temporary  maDner  neces- 
sitated, of  course,  the  laying  of  the  gun  by  the  same  method  as  is 
practised  for  mortars,  actual  sighting  not  being  possible. 

One  instance  of  a  very  heavy  gun  having  been  fired  in  actual 
warfare  at  such  a  high  elevation,  is  on  record  in  the  ^^  Professional 
Papers  of  the  Corps  of  Engineers,"  No.  14,  1868,  in  the  article  "On 
Siege  Artillery  in  the  campaigns  against  Richmond,  with  notes  on  the 
15-inch  gun,"  by  Brigadier-General  Abbot,  U.  S.  Army. 

Further  trials  of  the  Whitworth  gun  were  made  on  the  11th 
December.  With  401b.  gun  charges,  the  shells  made  from  4,602  to 
4,650  yards,  the  shot  4,547  to  4,978  yards;  with  501b.  charges  the 
shells  made  5,066  to  5,131  yards,  the  shot  5,426  to  5,480  yards, 
with  tubular  cartridges.  With  501b.  charges,  solid  cartridges,  the 
shells  made  from  4,206  to  4,438  yards.  All  the  rounds  were  at 
10  degrees  elevation ;  and  the  projectiles  had  parallel  rears. 

Next  follows  a  gun  from  which  much  was  hoped  for,  and  may  even  yet 
be  realized.  The  10  inch  m.  1.  r.  gun,  on  Mr.  Charles  Lancaster's  semi- 
oval-bore  system,  which  had  its  first  final  trial  on  the  26th  October.  Its 
details  are : — weight  18  tons  1  cwt.  1  qr.  20  lbs. ;  breech  preponderance 
7  cwt.  2  qrs.  16  lbs. ;  bore,  semi-oval,  the  lower  part  at  muzzle  circular; 
calibre  major  axis  9*85  inches,  minor  axis  9*75  inches,  spiral  uniform  one 
turn  in  255  inches ;  length  of  rifling  I27'5  inches,  or  half  a  turn  actual  in 
the  twist  of  the  gun.  The  projectiles  were  periFectly  cylindrical,  with 
o^val  heads  of  lo  diameter,  and  with  rear-ends  of  the  body  tapered 
off  for  about  an  inch.  On  the  base  were  raised  flat  star-like  rays  for 
the  bite  of  the  wad  or  sabot  from  which  the  rotation  of  the  shot  is 
expected  to  be  obtauied ;  length  of  shot  26*85  inches,  weight  400  lbs. 
The  wads  were  of  papier-mache,  in  weight  7^  lbs.  Ten  rounds  were 
fired,  but  all  the  shot  wobbled  from  want  of  spin.  It  is  but  fair  to  the 
inventor,  however,  to  state  that  his  intention  was  to  have  had  greater 
twist  in  the  rifling  of  the  gun,  but  the  first  cut  having  been  made 
before  he  was  aware  of  it  at  this  very  slow  pitch,  he  allowed  it  to  go 
on  for  trial.  There  is  enough  metal  to  spare  to  re-rifle  it  upon  tms 
sj^stom,  taking  the  present  major  diameter  for  the  futui*e  minor 
diameter,  and  after  that  the  gun  could  still  be  rifled  out  a  thinl  time 
upon  the  Woolwich  service  pattern.  It  seems  to  me  that  the  twist  of 
the  rifiin<i;'  should  be  very  quick  in  so  near  an  approach  to  a  smooth- 
bore, to  cover  the  probable  amount  of  slip  in  the  wad  over  the  surface 
of  the  bore  whilst  overcoming  the  inertia  of  so  heavy  a  mass  as  a 
400- pounder  projectile. 

§  2.  Appliances, 

The  working  and  training  of  very  heavy  guns,  a  matter  of  the 
highest  importance,  has  made  considerable  advance  during  the  past 
year. 

A  very  intorosting  part  of  the  experimental  trial  of  the  12-ton  gun  on 
the  15th  February,  was  the  application  of  Colonel  Inglis's  turntable, 
and  of  Mr.  Cunningham's  gearing.  The  turntable  was  intended  to 
traverse  a  gun  from  one  to  the  other  of  two  contiguous  embrasures^ 
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and,  in  addition  to  its  rotary  horizontal  motion  around  its  own  centre, 
there  were  laid  down  upon  its  floor,  arc-racers  for  the  moving  over  of 
the  carriage. 

Mr.  Cunningham's  gear  is  an  iron  chain  fastened  at  opposite  sides  on 
the  platform,  and  passing  over  a  pulley-wheel  indented  with  sockets 
for  tne  chain-links,  the  chain  being  held  tightly  down  by  rollers  on 
each  side,  at  a  lower  level  than  the  summit  of  the  pulley  wheel,  and 
being  kept  in  its  course  by  guides.  This  was  its  first  practical 
tppUcation. 

The  gun  was  sen-ed  by  a  detachment  of  one  officer,  one  sergeant, 
one  corporal,  and  eighteen  gunners,  many  of  whom  were  untrained 
nen.  It  was  variously  shif  teil  and  fired  through  .one  or  other  of  the 
two  porta  of  a  wooden  model -casemate,  the  extix'me  traverse  of  the  gun 
bj  the  turntable  through  120^  of  range,  being  accomplished  in  1  miimte 
15  seconds,  and  the  transfer  of  the  line  of  the  gun  from  one  port  to  the 
other,  in  25  seconds. 

Mr.  Cunningham's  most  convenient  p^ipping-barrow  for  running 
intvy  projectiles  up  to  the  gun,  and  his  over-head  railway  for  raising 
Imvy  shot  and  shell  conveniently  up  to  the  muzzle  for  loading,  were 
iboused  with  highly  satisfactory  results. 

This  600-pounder  gun  in  the  first  instance  had  no  other  means  for 
tnverBing  on  the  table  than  the  ordinary  sIkmI  levers  and  tackles. 
Tlie  labour  and  loss  of  time  in  traversing  by  these  primitive  means, 
woe  very  great;  not  less  than  20  men  on  the  tackles,  and  two  men 
01  the  shod-levera,  wei'e  required  to  move  the  gun.  For  training  or 
nther  laying  the  gun  when  a  reciprocating  movement  had  to  be  ob- 
tiined,  the  men  on  the  one  side  had  to  pass  over  as  fast  as  possible  to 
the  other  side  to  pull  the  gun  round  the  c*ontrary  way  in  which  they 
hid  been  already  pulling.  As  an  e(iual  number  of  men  were  n^quired 
ttboth  sides,  it  was.  not  only  the  number  of  gunners  employed  merely 
Cor  training,  that  constitutinl  the  evil,  but  the  great  ex)M)sure  also  to 
whiA  these  men  were  subjected  from  shot  entering  the  embrasures  or 
ports.  Another  serious  embarrassment  was  felt  in  the  con  lined  space 
within  which  the  men  workt^d,  esjiecially  when  the  gini  was  t mined  ex- 
treme, it  being  then  almost  hnpossible  to  work  at  all.  It  must  also  l)e  borne 
in  mind  that  when  great  manual  |x>wer  is  applied  by  cnide  mechanicuil 
ttans,  there  is  a  want  of  that  nicety  in  th<^  aj)p1icati()n  of  it  so  neces- 
miy  for  laying  an  arm  of  precision,  and  the  largest  of  our  guns  may 
pniperiy  so  be  viewed.  There  is  a  spasmodic  kind  of  action  in  tlie 
effort  of  men  which  it  is  well  known  on  the  old  system  of  training 
>Multsin  the  gun  being  ])rol)ab1y  pulled  too  mn<'h  on  oiu'  side  and 
beyond  the  object,  when  ]iow(>r  has  to  be  applied  on  the  other  side  to 
hnng  the  gun  back  again.  These  considerations,  of  course*,  do  not 
Rfer  to  guns  mounted  on  revolving  pLitforms  solely,  but  to  guns  in 
•By  position,  and  "as  n»g*ards  want  of  space,  especially  to  guns  in 
OMemates.  This  is  a  very  serious  matter  wlu*n  it  is  rt'ciuircil  to  follow 
bit  iteamers.  Soon  after  the  gun  was  mount rd  on  ( 'olonel  lng1is*s  iron 
tihte,  Mr.  Cunningham  was  re<piested  by  tlu'  War  Department  to  apply 
hit  taining  gear  to  it;  this  was  done  in  a  very  short  time,  tlie 
advantage  in  the  Cunningham  system  In'ing  that  it  can  be  ap- 
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plied  to  guns  in  position  witlioat  the  oeoessitj  for  naiOTing  tlie 
platforms  to  afactory  to  be  fitted,  so  in  this  case  the  Cmiaiiighain  gear 
was  sent  down  and  the  ordinary  artificers  in  the  eetaUMduiient  at 
Shocbiiryness  had  no  difficulty  in  applying  it  to  the  platfonn.  The 
i-esult  was  very  good.  It  was  found  t&it  two  meu'ooold  trareiee 
the  giin  with  great  precision,  and  could  move  it  nymd  from  the 
extremes  of  training  in  90  seoonds,  the  distance  travened  by  the  rear  of 
the  platform  being  28  feet.  This  result  waa  obtained  with  a  cnak 
handle.  Mr.  Cunningham  at  first  turned  by  a  hand-wbed,  bat  the 
motion  was  slow,  and  he  abandoned  it  for  the  oomBMm  winoh.  It  may 
be  probably  as  well  to  note,  that  as  I7  the  action  of  the  pinkm  and  powers 
wheels,  the  chain  is.  drawn  in  oa  one  side  and  pained  oat  on  tlie  othsr, 
it  forms  as  it  were  a  flezible-cogged-rail,  and  thus  in  whatever  direc- 
tion the  winch  is  turned,  the  gun  is  drawn,  and  a  revenrioii  of  the 
winch-handle,  produces  a  reciprocating  movement  in  the  gon.  Piracli- 
cally  it  was  found  necessary  to  take  up  the  slack  of  the  cham  when 
the  gun  was  trained  extreme,  as  it  will  be  observed  that  the  chain  in 
this  position  represents  in  measure-value  only  the  ohord  of  the 
circle  described  by  the  rear  of  the  platform,  the  difEeranoe,  therefore! 
Ix3twcen  the  measure  of  the  chord  and  that  of  the  circle«  repreeenta  the 
amount  of  slack  chain.  To  rectify  this  Mr.  Canmngnam  at  fini  w- 
plied  a  block  and  tackle  with  a  snatdi-hook,  but  befoul  tfaatbymereiv 
placing  stop-bolts,  or  snatch-bolts,  as  they  are  technically  called,  a  litlie 
within  the  arc  of  the  circle  described  by  the  rear  of  the  platfonn,  4e 
chain  laid  itself  over  these  bolts  on  one  side  as  the  platform  revulred  i 
and  took  itself  off  on  the  other.  An  important  practical  point  waa  thm  ' 
<^btained,  as  by  an  adjustment  of  the  number  of  these  snatch-boIlL 
any  amoimt  of  tension  of  the  chain  can  be  g^t,  and  any  amomt  of 
revolving  distance  obtained,  short  only  by  a  few  degreea  of  tie 
actual  circle. 

A  2o-ton  gun,  mounted  on  a  fixed  platfonn,  fumiahed  with  a  cenlnl 
pivot,  has  lately  been  fitted  by  Mr.  Cunningham  at  ShoebuyneMi 
The  Buatch-bolts  in  this  case  are  so  arranged  that  Ihe  g[aa  can  be 
trained  upwards  of  350''.  It  may  be  interesting  in  this  plaeo  to 
notice  another  form  in  which  this  system  has  been  applied,  that  of  a 
23-ton  gun  mounted  at  the  new  batteiy  at  Southsea  Castle,  flttad  to 
traverse  90'',  which  gives  it  a  complete  command  of  the  Channel  go^ 
into  Portsmouth  Harbour.  This  gun  was  fitted  by  Mr.  Oonninglare 
about  three  years  ago,  and  althoi^h  all  that  thne  exposed  to  the 
weather  and  frequently  to  the  wash  of  the  sea-water,  it  in  in  perfset 
working  order.  In  December  last,  on  the  occasion  of  the  vint  of  tta 
Defence  Committee,  a  fast  steam  pinnace  was  caused  to  pass  backworis 
and  forwards  in  the  Channel  to  test  the  tnuning  powers  of  the  gaHT* 
When  going  down  with  the  tide  at  a  rate  of  say  nine  knotty  and  at  a 
<listancc  within  200  yards,  two  men  moved  the  ^B^  round,  hwpi^ 
ahead  of  the  pinnace  with  perfect  ease,  and  with  a  considerable  aaonat 
of  speed  to  spare.  One  man  also  traversed  the  gon.  The  men  who 
traversed,  were  completely  under  cover  of  the  gun  and  protected  bom 
Khot.  No.  1  man  is  also  so  covered  that  practk^ally  he  in  protected 
from  hostile  shot.    The  important  fact  then  which  has  been  obtained 
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in  the  Canninghara  system  is,  that  our  lar^^fcst  pins  can  be  traiucd  hy 
two  men,  and  these  under  cover  of  the  ^ii.  Thus,  after  the  weapon 
has  been  loaded,  all  the  detaclimcut,  except  No.  1  and  the  tra versing  and 
elevating  numbers,  can  retire  under  cover,  vT^hereas  before,  it  was  in 
training  the  piece  tliat  all  the  detachment  necessarily  remained  exi>osed 
to  the  enemy's  shot.  The  advantages  obtained  by  this  system  are, 
therefore,  unquestionably  important. 

Mr.  Cunningham  has  also  had  in  view  the  importance  of  putting  the 
shot  into  the  gun  with  as  few  men  as  possible,  so  as  to  avoid  the 
flevere  labour,  as  well  as  the  exposure  which  men  are  exposed  to  at 
the  port  hi  loading.  Amongst  the  several  simple  provisions  for  saving 
labuur,  and  especially  for  applying  strength  in  tlie  more  favoui*abh' 
manners  for  saving  muscnlur  strain  in  lifting  and  travelling  iieavy 
weiehts,  points  in  modern  gunnery  practice  not  considered  so  nnich 
as  they  should  be,  Ls  the  over-head  railway  to  which  1  have  refened. 
Upon  this  rail  the  projectile  is  conveyed  to  the  gim  by  a  carriage 
fonned  to  travel  on  the  rail,  the  projectile  having  been  previously 
lilted  by  pulley-power  to  a  proper  level  for  putting  into  the  bore.  His 
Bhot-carriagc  for  running  up  shot  from  a  magazine  to  the  ^un  is  also 
•0  ingenious  and  useful  affair.  The  over-head  rail  can  be  of  course 
cviiedto  any  distance,  and  by  it  projc^ctilos  can  be  lifted  fnmi  the  shell- 
room  or  shot-pile  in  the  rear  or  nearby,  and  conveyed  at  onceto  the  muzzle 
of  thegan.  The  manual  shot-lift,  or  bearer,  designed  by  Mr.  Cunningham 
hi  a  nmple  and  very  useful  instrument.  The  result  of  Mr.  Cnnningliiim^s 
uraogements  with  the  23-ton  gun  at  SlKx^bur^'ness,  was  that 
one  man  lifted  the  600-pounder  shot  on  the  carriage,  and  with  the 
help  of  another  man  conveyed  it  to  the  shot  rail.  Two  ukml  hoisted 
it  ap  and  conveycHi  it  along  the  rail  to  the  nmzzle,  wlutre  it  was 
landed  on  a  muzzle  roller- bc*arer,  and  easily  shoved  into  the  gun. 
By  the  removal  of  the  studs  from  the  extreme  base  <>f  the  j)rojectiles 
tha  roller-bearer  is  not  re(|uired,  and  the  shot  is  put  directly  into 
the  gun. 

Those  who  have  witnessed  the  struggles  and  dangerous  efforts  of 
tome  30  or  40  men  in  loading  and  working  thesi*  huge  weaiM>ns,  can 
Tell  appreciate  the  value  of  the  ivlief  from  the  unavoidable  i*oufusion 
and  mcouvcnienoe  incidental  to  the  action  of  such  a  ei-owd  within  a 
T«y  restricted  space,  and  can  equally  comprehend  the  su[)erior  telling 
effect  in  an  actual  conflict,  of  a  few  men  working  (quietly  and  smoothly 
with  well-applied  mechanical  contrivances.  In  fact,  it  is  impos.^ible 
to  ignore  the  absolute  necessity  for  powerful  mechanical  nu-ans  for 
handling  with  facility  such  enormous  weights  as  the  <'ver-inereasing 
dhneusions  of  modem  cannon  are  bringing  u\y(n\  artillerymen,  for  in 
the  absence  of  such  means,  the  values  of  long  range  and  inmiensi4y 
<hBtnictive  projectiles  will  be  largely  (h'teriorated,  if  not  actually 
ovt-balanced,  by  the  inert  hitervals  U'tween  the  rounds  in  the  tiring. 
Theresoltsof  this  trial  completely  clear  all  fears  of  diflieiilties  in  the 
pnctical  use  of  ordnance  of  increased  size  and  ]»ower,  whilst  the 
nooess  was  such  as  must  cause  an  extensive  introduction  of  mechanical 
BKaus  iu  aid  of  human  labour  in  defending  permanent  forlillca- 
tioos. 


312     SUBfMABT  OV  THK  EXPXBIMBKT8  AT  6H0IB0BYVE88 

I  come  now  to  the  sobject  of  muzde-pivotiDg  gons.  Then  can  be 
no  two  opinions  as  to  the  valne  of  some  dass  of  mmde-pivotiiig  for 
casemate  and  ship's  gwas ;  for  not  only  does  the  mull  port-hole  pre- 
vent the  enemy  from  pttinginhis  rifle  DaUetSi  ae  well  as  <iimim«li  to  a 
minimum  the  ingress  of  langridge  through  the  opoDingi  bal  the  smaQ 
port-hole  is  an  advantage  nc^to  be  oveirated  inaddbiffto  the  streDgth 
and  resistance  of  the  iron  shield  or  casemate-wall  deleudiiig  the  gun* 
In  cupola-ships  the  need  for  morale-pivoting  is  greater  even  than  in 
land  defences.  The  neoessarily  slow  action  ol  tnfaibig  liee>Tf  giiiia» 
where  the  whole  weight  has  to  be  bodily  lifted,  ia^  however,  a  aorioas 
drawback  to  the  practical  valne  of  the  mnzde-nivottDg  ajyeteni  in  aqy 
guise.  Three  systems  hi  this  direction  were  trtea  dining  t&  pest  year- 
Colonels  Clerk's,  Shaw's,  and  Inglis's. 

Colonel  Clerk's  supports  the  chase  of  the  ffon  at  tiie  pivoting  p?int 
on  the  carriage,  at  which  point,  levers  on  eiwer  side  find  a  fidmim  to 
lift  the  body  of  the  gun.  The  shock  of  the  recoil  is  taken  on  the 
levers. 

Colonel  Shaw's  muzzle-pivoting  gon  carriage  has  been  tried  oe 
board  the  *'  Royal  Albert"  for  the  12-tongan,  imd  is  already  deaoribed 
in  the  ^<  Journal "  of  this  institution.*  The  rear-portion  of  the  gimli  «j 
worked,  as  you  well  know,  by  rack  and  pinion  and  acrew-motioBi 
in  connection  with  two  pairs  of  arcs  on  toe  aides  of  the  caniag% 
the  front-pair  being  of  proportionately  smaller  radius  than  the  hiad- 
pair.  The  carriage  tried  in  October  last  at  Shoeboryneas  is  for  a 
10-inch,  18-ton,  400-pounder  gun ;  and  the  higb  diftrges  of  60  Iba.  of 
powder  bring  enormous  strains  upon  tiie  varions  parte.  In  fle 
practice  made  on  this  occasion,  the  detachment  working  the  gon,  ooop 
sisted  of  one  sergeant  and  fourteen  gunners ;  the  number  of  men  li 
each  winch-handle  to  depress  the  gun  was  three ;  to  elevate  it,  oo/L 
To  ascertain  the  time  required  for  extreme  depression  and  elevation, 
trials  were  made  with  these  results: — Oun  at  8  degrees;  to  bring  i  i 
back  to  zero,  or  level,  1  minute  5  seconds ;  depressing  from  ien>  te 
4^  degrees,  1  minute  35  seconds ;  total  time  re<]pred  to  depress  fkm 
3  degrees  of  elevation  to  4^  degrees  of  depression,  that  is,  tfaroiigh  7| 
degrees,  2  minutes  40  seconds ;  time  to  Novate  from  4^  degrees  el 
depression  to  3  degrees  of  elevation,  that  is,  to  elevate  throngli  7f 
degrees,  2  minutes  40  seconds.  Several  rounds  with  6(Mbs.  disrses  were 
fired  from  the  10-inch  gun  mounted  on  this  carriage  at  2,000  ysrus  nwSp 
Every  shot  struck  close  to  the  target;  this  remarkable  accorsOT  brag 
due  to  the  clamping  of  the  gun  in  position,  so  that  the  angle  of  eievA* 
tion  is  never  disturbed  by  the  recoil,  and  any  number  of  rounds  can  be 
fired  without  re-adjustment  of  elevation. 

Colonel  Inglis^s  carriage  differs  materially  in  principle  from  sB 
others  that  have  been  proposed,  namely,  in  this  respect,  thai  the  gm 
is  not  made  to  move  for  elevation  and  depression  about  s  fixed  poisfe 
at  the  muzzle,  but  is  mounted  on  its  trunnions  in  the  or^nsiy  wsj. 
Only,  as  the  port  admits  of  but  small  movement  of  the  muzde  sboot 
any  one  centre,  the  position  of  the  trunnions  has  occasionally  to  be 

•  Vol.  ix.,  page  446. 
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raised  or  lowered,  to  gain  room  for  greater  depression  or  elevation ;  so 
that,  instead  of  having  to  deal  with  the  whole  weight  of  the  gun  for 
each  change  of  elevation,  as  in  other  methods,  here,  within  certain 
limits,  the  preponderance  only  has  to  be  dealt  with.  AVhcn  those 
limits  have  to  be  passed,  the  gun  must  be  lifted,  or  lowered,  bodily  into 
another  position,  where,  within  similar  limits,  it  will  work  on  its  trun- 
uoDB«  as  before.  By  this  arran^ment  the  port  can  be  reduced,  so 
that  for  an  18-ton  gun,  with  its  sights  20  inches  apart,  and  22^  inches 
above  the  axis  of  the  bore  (the  positions,  I  believe,  settled  upon  for 
Ae  sights  of  this  gun,)  an  elevation  of  10  degrees,  a  depression  of  5 
degrees,  and  a  lateral  training  of  70  degrees  can  be  got  within  a  port 
measuring  extemaUy  2  feet  9^  inches  in  height,  and  2  feet  5  inches  in 
width.  I^  by  placing  the  sights  of  the  gun  on  its  chase,  or  by  any  other 
expe^ent,  the  sight-line  can  be  brought  nearer  to  the  axis,  then  the 
dimensions  of  the  port  as  to  height  can  be  still  further  reduced.  It 
IB  calculated  that  four  men  on  each  handle  will  be  able  to  raise 
the  gnn  through  a  space  equivalent  to  1  degree  of  elevation  in  about 
half  a  minute.  An  indicator  is  fixed  on  the  side  of  the  carriage  to 
deDOte  at  all  times  the  position  of  the  trunnions,  and  the  corresponding 
degrees  of  elevation  obtainable  through  the  port.  The  carriage  runs 
on  ten  rollers,  the  object  being  to  facilitate  the  working  of  the  g^n. 
The  slope  of  the  platform  is  reduced  to  3",  a  steeper  incline  being 
AoQght  objectionable  vnih  the  great  weight  of  this  gun  and  carriage. 

The  veiy  great  and  important  innovation  in  the  arrangements  for 
diading  recoil  which  has  been  introduced  by  Colonel  Clerk,  R.A.,  the 
Superintendent  of  the  Carriage  Department  at  the  Royal  Ar&enal,  has 
had  during  die  various  trials  of  heavy  ordnance  carnages,  trying  tests 
which  have  satisfactorily  proved  its  value,  and  certainly  of  practical 
action.  The  principle  is  that  of  a  perforated  piston,  working  in  a 
cjiinder  of  water  or  other  fluid ;  the  gun-carriage  is  attached  to  the 
piston-rod,  and  by  the  action  of  the  recoil,  the  piston  is  forced  back 
agamst  the  water  which  escapes  through  the  perforations  (which  in 
the  experimental  hydrauUc  compressors  employed,  wci*e  four  in 
oomber)  the  friction  and  resistance  absorbing  the  momentum  of  the 
grm,  and  bringing  the  carriage  up  within  the  variation  of  an  inch  for 
aoy  number  of  rounds  with  the  same  charges.  The  leugth  of  recoil 
is  modified  by  the  quantity  of  water  in  the  cylinder.  Colonel  Clerk  is 
orrjine  out  experiments  to  give  the  exact  curves  of  resistances  and 
other  philosophical  details ;  and  is  also  applying  the  system  to  the 
inffers  of  railway  engines  and  trains,  with  a  view  to  the  prevention  of 
the  serious  effects  of  collisions. 

I  cannot  permit  myself  to  conclude  this  review  of  the  first  iK)rtion  of 
mylecture  without  acknowledging  the  value  of  the  system  of  tempciing 
ated tubes  in  oil,  introduced  practically  into  the  Arsenal,  I  believe,  by 
Mr.  Anderson;  nor  would  I  omit  to  make  one  observation  on  the 
important  development  of  future  heavy  guns  throutch  the  researches 
qnn  the  actual  condition  of  the  expansive  force  of  gun}>owdor  within 
the  chamber  of  the  gun  itself. 

It  would  be  premature  to  announce  decided  conclusions  as  to  the 
relative  pressures  of  rifle-large-graiu  powder  versus  pellet-ix)wder,  in  the 
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present  stage  of  the  inquiry,  as  the  expeiimenfta  hj  Ae  Committee  on 
Explosive  Substances  haTe  been  so  £ar  made  with  a  2*iiich  gun,  and 
although  the  pressure  with  pellet-powder  wa«.miGh  leaa  in  tins 
calibre,  it  cannot  be  certainly  said  what  it  may  ba  fiooiid  to  be  in  a 
9-inch  gun.  But  I  may  say  that  the  pmKminaiy  trials  have  sbown 
tluttthe  pressure  given  by  tiile-large-giain  powder  ia  tskj  violent^  aod 
reaches  a  maximum  in  a  lifled-g^un  after  the  projectile  ImanMrred  about 
half  a  calibre.  With  peQet-powder,  on  the  cootnrj^  the  preawue  is 
not  nearly  so  great,  and  there  does  not  appear  to  be  tui  inteaae 
local  effect  which  diaracterizes  the  ex|rfoeioii  of  rifle-laige-gndn 
powder.  The  pellet-powder-pressure  is  mncfa  man  nnifonnly  im- 
tributed  along  the  bore. 

U. — ^AMjnjMinoai. 

In  this  group  a  variety  of  questions  respecting  ammanition,  sheDs, 
fuzes,  case-shot,  rockets,  are  brought  under  ezpmmentel  lesoifr 

tiOD. 

The  question  of  the  snxtabili^  of  some  qoalitieB  of  the  dockyari> 
ballast,  Known  familiarly  as  ^^  Sedy's  pigsr  'or  the  manoEadwe  cf 
Palliser-chilled-projectiles,  received  elucraation  by  a  small  immlMr 
of  projectiles  supplied  by  Sir  W.  Armstrong  for  the  service  T-oA 
muzzle-loading-rmed-gun  fired  aeainst  a  l$-indi  plate  l^  BpowBi 
of  Sheffield,  at  70  yaob,  with  32  lbs.  L  g.  r.  p.  duu^pea.  The  lesidts 
indicated  a  percentage  in  favour  of  the  superior  qoalities  of  the  seiriBi 
chilled-shot. 

Questions  having  been  raised  as  to  the  accnracy  of  flight  cf  tte 
Palliser-projectiles,  a  programme  was  airanged  with  a  view  to  ooo^aie 
them  with  ordinary  rifle  shot  and  shdls,  and  with  rcmnd  sbot^  aiid|  kgr 
firing  at  a  target  of  considerable  size,  to  ascertain  whether  aaj  | 
difference  did  exist  of  a  character  to  qualify  theur  employment  agahMt 
vessels-of-war  at  moderate  distances.    The  enns  in  position  for  tUs 
purpose  were : — one  9-inch  12-ton  muzzle-loading  Wodwidi  rifled 
gun,  one  7-iiich  7-ton  similar  gfun,  one  iO-poonder  85-Gwt.  iMeedb- 
loader  rifled  Armstrong  pattern  gun,  and  one  GS-poander  9S-€wt. 
smooth-bore  cast-iron  gun.     The  target  was  of   canvas,  40  iset 
square,  and  divided  across  into  souares  of  5  feet  each,  a  black  bidPe 
eve,  4  feet  by  2  feet  10  inches,  tnc  siee  of  the  pmrt-hole  of 
clad  ship,  being  painted  in  the  centre.    The  distance  of  taiget 
gun  1,000  yards. 

With  the  9-inch  m.  L  rifled  g^,  with  shells,  but  with 
charges  of  32  lbs.  1.  g.  r.  powder,  the  results  obtained  were  extra* 
ordinarily  excellent.  Three  shots  passed  through  the  bull's  eye  t  Ham 
others  all  but  touched  its  right  edge ;  and  three  others  were  widria 
the  squares  upon  which  the  bulPs  eye  was  painted,  all  the  niae 
being  within  the  inner  square  of  10  feet  covering  the  centre  ol  the 
target.  The  tenth  hit  carried  away  one  of  the  supporting  pdleSi  nd 
brought  down  the  target,  the  practice  being  thus  also  broopit  to  aa 
end. 

Experiments  to  ascartain  the  cause  of  theprematurebarsthigofriieili^ 
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were  made  in  February,  and  a  continuation  of  tliesc  trials  was  cjinicil 
an  in  March,  the  object  being  to  ascertain  whether  the  picniatni-o 
boreting'  of  the  ahells  is  traceable  to  sonic  action  of  tlie  liurstin;j; 
charge,  or  whether  it  may  be  traceable  to  any  action  of  the  fuzo. 

The  Dyer  or  C  percussion-fuze  so  extensively  employed  in  the  servico 
having  been  found  liable  to  premature  action,  two  i)lun8  were  projioseil 
for  tlie  improvement  of  the  large  quantity  in  store.  One  by  Sir  William 
Armstrong,  namely,  the  putting  a  leaden-ring  in  the  bottom  of  the  pellet 
to  cushion  it  and  prevent  ivlxjund  when  the  susptMiding-pins  an> 
■beared  on  tlie  discharge  of  the  gun  ;  the  defect  being  that  the  |>ellet 
frequently  falls  with  sufficient  force  to  rebound  and  strike  the  netxile, 
exploding    the  shell  at  the  muzzle.      The  other,  or  oVfr.   Pettman's 

£n,  remedies  the  premature  explosion  of  the  fuzes  by  yilacing  a  thin 
den-cup  between  the  pellet  and  the  bottom  of  the  case.  The  pellet  fall- 
ing on  this  cap  flattens  it  down  to  a  disc,  and  theivbound  is  completely 
pierented.  The  great  advantage  of  the  Fettman  plan  is,  that  the 
alteration  can  be  made  at  any  station,  by  Kim])ly  opening  the  fuze  case 
and  dropping  in  the  leaden-cup ;  there  is  no  need  to  send  the  fuzes  to  the 
iadory  for  operation,  as  would  be  the  case  with  the  Armstrong  method. 
Mr.  Pettman'fl  system  was  tested  with  100  rounds  of  segment-shells, 
50 from  a  12-poundcr,and  50  from  a  i)-poimder  breech-loadnig-lield-gun, 
with  most  satisfactory  results.  The  plan  lias  been  oHicially  adopted. 
The  carrying  out  of  this  order  has,  lK)wever,  l)een  suspended. 

In  coii8et|ucnco  of  a  recent  order  that  all  common  shells  should  be 
cirricd  loaded  in  the  amnnm it  ion  boxes  (\i  field  brigades  of  artillery, 
it  became  necessary  to  devise  some  plan  to  prevent  the  powder  in  th-.^ 
sheUsfrom  working  up  into  the  metal-socket  or  receptacle  in  which  the 
C  percassion-fuze  is  placed,  and  the  jilan  proiX)sed  was.  to  close  tin* 
hoie  in  the  socket  by  a  papier-mache  wad.  Then  arose  the  question  v. a 
to  whether  che  explosion  of  E  time  or  (-  percussion-fuzes  was  sufticifut 
to  Wow  into  the  shell  the  papier-mache  wad,  and  thereby  ignili?  tin' 
bunting  charge.  £x|X'riment8  in  co]iiii>etioa  with  this  subject  h:"l 
been  previously  made,  but  in  consecpienc  of  two  shells  not  havij:-- 
afdoded  during  those  trials,  it  was  considered  advisable  to  repeat  tiic 
tests. 

The  practice  clearly  showed  that  the  im  of  the  fuz«'  was  suiliciriit 
to  blow  in  the  wad  closhig  the  shell-liole,  and  that  the  failures  were 
due  to  the  fuzes,  w^hichwere  not  satisfactory  ;  .*»2  jut  cent,  of  the  time, 
*nd  8  per  cent,  of  the  jx»rcussion- fuzes,  not  having-  aeleil. 

A  third  scries  of  experiments  in  coimection  with  the  subject  nf  th'^ 
non-ignition  of  fuzes  was  made  in  continuation  of  the  praciiite  en  the 
19th  of  August  and  17lh  April,  to  ascertain  whether  Col mkI  rmxer's 
9  Kcondft  wooden-time-fuzes  for  rifled  guns  would  liufht  in  conimon 
sheila  specially  lead-coateil,  as  jnvpaivd  ti)  k'  fired  with  'Jib.  charges 
from  a  64-pounder  Armstrong  wedge-bn^ech-loading  gun. 

The  practice  with  Colonel  In^lis's  gun-carriage  on  tiie  :;?8th  Novem- 
ber was  utilized  in  trying  tlu^  10-inch  Boxer-Shrapnel  shells,  with  :i 
view  to  ascertain  if  these  missiles  wen^  strong  i*nough  to  stand  the 
charges  used,  and  at  the  same  time  to  test  the  times  of  burning  of  th(^ 
9  seconds- wooden-fuzes.  These  shells  are  32-2  inches  long ;  and  contain 
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450, 4-oiiiice  iron  shot,  cast  in  eand,  and  a  bursting  charge  of  16  ounce* 
of  fine  grained  powder;  weight  loaded,  388  lbs.  They  diiTer  from 
thoBO  in  previous  experimentB  in  having  the  coramnnieating-tube  made 
smooth  and  lacquered  to  preveut  premature  explosion.  Ten  rounds 
were  fired,  at  from  3°  S3'  to  4"  0'  elevation ;  nme  with  40  lb,  gim- 
charges,  and  one  with  GO  lbs.  All  the  shells  but  one,  burst  properly, 
after  from  4-3  to  5-8  seconds'  flight,  with  fuzes  bored  at  -^  inch  and 
1  inch. 

In  December,  trial  was  made  of  double  common  shells  for  7-pounder 
rifled  muzzle -loading  guns  for  mountain  service.  The  shells  provided 
were  shorter  than  those  provisionally  adopted  and  used  by  the  bat- 
teries in  the  late  campaign  in  Abyssinia;  length,  11-3  inches,  windage, 
O-06  inch,  mean  weight,  empty,  11  lbs, ;  burstine:  charge,  lib.,  total 
weight  loaded,  12  lbs. 

Thirty  rounds  were  provided ;  15  shells  of  the  ordinary  character,  and 
15  others  having  three  equal  and  equi-distant  grooves  along  the  side*; 
between  the  studs,  each  groove  1   inch  wide  and  -^  inch  deep,  thi 
groves  being  designed  for  the  purpose  of  ascertaining  whether 
escape  of  fire  through  theifi  would  facilitate  the  ligliting  of  the  fu 
some  difficulty  having  been  experienced  witli  the  longer  sheila  now 
the  service.     The  gun  used  in  the  trial  was  a  3-inch-bore  bronze- 
of  1  cwt.  3  qvB.  6  lbs.!  length,  2  feet  8  inches;  and  rifled  with  ■ 
grooves. 

The  first  practice  was  with  the  grooved  shells,  to  ascertain  the  lOM 
of  rang«  by  the  escape  of  gas.  1 

The  second  series  was  with  live  shells  to  determine  the  degree  of' 
certainty  of  ignition  of  the  fuzes.  In  these  shorter  shells,  the  fuzes 
ignited  satisfactorily,  and  therefore  the  shortening  of  the  length  of  the 
shells  will  be  sufficient  to  remedy  tlie  defect  felt  in  the  present  service 
double-mountain- shells  witbout  its  being  required  to  incur  the  loss  of 
propelling-power  by  grooving  the  projectiles. 

Esperiments  were  made  upon  the  liability  of  fragments  of  the  sbi 
to  be  blown  back  into  the  battery,  when  there  was  u  superiority 
powder  in  the  bursting  charge  over  the  charge  in  the  gun ;  the  tilti- 
mat©  conclusion  being  that  in  no  case  would  this  happen,  even  when 
the  gim-charge  was  only  3  ounces  of  powder,  as  against  16  ounoes 
in  the  shell,  and  tbe  missile  was  exploded  at  the  mouth  of  the  ^n. 
The  elevations  given  to  the  gun  in  these  experiments  were  from  1*^ 
■to  20°. 

Trials  with  copper-studded  pojectilos  were  made  on  tbe  5th 
14th  of  December,  the  object  bdng  to  test  the  range  and  accuracy 
shells  respectively  studded  3-inches  from  centre  to  centre,  and  5J  inches' 
apart,  fired  with  gun-charges  of  fine-grain  powder,  against  common 
large-grain  powder.  Further  practice  was  subsequently  made  to  corro- 
borate a  ])i-eviou8  experiment  with  common  sheUs,  having  the  rear-ring 
of  studs  removed. 

The  shooting  appears  to  be  good  in  all  cases,  as  long  as  the  8ta< 
are  placed  equi-distaiitly  from  the  centre  of  gravity  of  the  projectil«l 
With  the  rear-ring  of  studs  removed,  the   shooting  is  improved  in 
sand-loadeU  shells  by  the  nice  balance  made  by  the  driving  up  of  the 
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loading  material  towards  the  rear-end  of  the  projectile  by  the  explosion 
impact ;  but  empty  sheila  so  treated,  travel  irregularly. 

uperiments  were  made  in  October,  by  Mr.  Abel,  the  chemist  of  the 
Bojal  Arsenal  at  Woolwich,  in  respect  to  shells  loaded  with  gun-cotton 
banting  charges,  and  with  a  very  powerful  new  compound,  glyoxiline  ; 
the  object  being  to  discover  if  it  were  practicable  to  use  these  sensi- 
tive substances  without  risk  of  the  shells  exploding  in  the  gmi.  The 
trials  were  made  with  a  12-pounder  bronze  smooth-bore  gun,  and 
oommon  spherical  shells,  simply  plugged.  Some  shells  (1)  were  loaded 
with  2^  ounces  of  gun-cotton  pellets,  the  interstices  being  filled  with 
nw-dust;  others  (2)  were  loaded  with  2^  ounces  of  gun-cotton  pel- 
lets, the  interstices  filled  with  half  an  ounce  of  granulated  gun-cotton ; 
•nd  some  (3)  were  loaded  with  3  ounces  of  glyoxiline,  the  charge  being 
fixed  rigidly  in  the  shell  to  prevent  explosion  by  impact  on  the  dis- 
ehaige  of  the  gun.  The  practice  was  made  with  charges  varying 
from  1  lb.  to  4  lbs.,  the  full  ser\'ice  charge  of  the  gun,  and  over  water 
to  show  the  effects  and  grazes.  Of  the  first  series,  one  shell  burst  in 
the  gun  with  the  4  lbs.  charge ;  of  the  second  series,  one  also  burst 
IB  the  gun  with  the  4  lbs.  charge.  All  the  others  grazed  many  times 
OD  the  water  without  burstuig.  Of  the  third  series,  five  rounds  were 
filed  with  respectively  lib.,  l^lbs.,  2^ lbs.,  3} lbs.,  and  4 lbs.  gun- 
ohaigea,  but  none  burst,  although  this  material,  prepared  by  Mr.  Abel, 
for  its  violent  powers,  is  very  sensitive.  AH  these  shells  also  made 
mioy  grasses  on  the  water  without  exploding.  Other  experiments 
were  incidentally  made  on  this  occasion  to  show  the  value  of  exploding 
gOD-cotton  by  fulminate-fuzes. 

Case-shot  has  also  come  in  for  its  share  in  the  ])rogress  of  war 
materials. 

In  respect  to  the  defence  of  flanks  and  caponnieres,  a  trial  was  niadi^ 
(15th  January)  of  a  32-i)ounder  4<»  cwt.  smootJi-bore  cast-iron  gini, 
OQDverted  to  a  breech-loader,  upon  Krupp's  plan,  and  mounted  upon  n 
MD-recoil  carriage  and  iron  platform  having  15  degrees  of  »\o\K'. 
The  case-shot  provided  were  of  48  lbs.  weight,  containing  85,  8-ounce 
&B«.  At  the  first  trial,  the  sheet-tinned  iron -cases  were  too  strong 
to  break  up  with  the  small  charges  (3  lbs.)  used ;  and  it  seemed  de- 
■nUe  to  resort  to  the  old  plan  of  sewing  up  the  bullets  in  canvas  bags. 
A  further  trial  was,  however,  subsequent!}'  made  (2(Uh  March)  with 
t  modified  sheet-iron  case,  when  all  broke  up,  some  near  and  some 
M  yards  from  the  muzzle,  the  charge  used  for  the  gun  being  tlirough- 
vA  the  ten  rounds  fired,  3  lbs.  of  1.  g.  r.  powder. 

An  important  point  having  been  oflicially  rais(>d  as  to  the  probable 
CDitmoe  of  a  hiatus  between  the  limit  of  destructive  effect  of  rasi»- 
ibot,  and  the  commencement  of  the  effective  range  of  shells  iired 
with  time-fuzes,  tlu^  question  was  brought  to  an  issue*  by  firing  Boxer 
Much  shells,  and  32-poimder  spherical  diaphragrn-slu'lls  with  1-inch 
Tooden-time-fuzcs.  Case-shot  being  consitlund  efiocTive  up  to  ;i50 
jvds^  the  range  from  300  yards  to  500  yards  was  marked  out  into 
pviods  of  25  yards  by  scre(Mis  from  0  feet  by  5  feet  up  to  1)  feet 
^vaie,  increasing  in  dimensions  tlie  fnrtlK'r  fr(»m  the  ^iin,  in  order  to 
■net  the  cone  of  dispersion  of  the  ]>rojectiles  from  the  burst. 

VOL.  XIII.  V 
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The  result  showed  that  the  SS^-polInd0r  shells  did  xssl  execntioii  at 
375  yards,  and  that  the  <8-hich  sheUs  often  begiHi  to  tike  ciSsot  at  SdO 
yards ;  the  fuzes  bang  all  bored  alike  to  tmHteHflKi  of  an  inch,  flie 
variations  in  the  timas-^  ezfriosiiai  being  86aBStig|y>dne  to  tin  dsgiie 
of  completeness  orinoonptetaneesaf  the  ignitikm  of  tbe  Imes  by  the 
overiap  oi  the  flame  of  the  gfon  st  the  moment  dT  diebhaigii,  mi  aot 
to  any  marked  differenoes  in  the  duration  of  fhebciiiings  of  the  com- 
position of  the  fuse.  The  general  reipcdts  of  &»  malice  indicatri 
the  desirability  of  baring  the  fmes  giadoated  to  faaft^traths. 

In  December,  trials  were  made  to  test  casendiot  for  Ae  If -incih 
600-pounder  m.  1.  rifled  gun.  The  mean  weight  of  tbe  iron  case, 
90 lbs.;  of  the  255,  8-oanoe  iron  sand-cast  baflSi-lWlbe. '8 OBk;  corf- 
dust  packing,  l^lbs.  8osa,  totals  230^ lbs;  Mean  length,  11^  in^es. 
These  case-sliots  were  fir^  with  gun-chuges  of  50  lbs.  r.  L  g.  powte 
at  rows  of  targets  68  feet  wide  and  9  feet  high,  representing  a  oohnm 
of  infantry;  the  first  row  being  placed  at  MO  yards  fiom  the  gun; 
the  second  row  covering  the  mt  at  550  ywds. 

Four  iiQunds  at  80*  and  two  at  1^  elevation  of  wngle  caae^hotwcse 
first  fired,  each,  one  breaiking  up  well,  and  some  of  l£e  baHs  graaaag  at 
about  150  yards  from  the  mumle,  the  stream  of  ballets  passing  os 
with  fearful  violence,  and  cnttmg  up  the  targets  veiy  much. 

The  extreme  range  of  theoone  of  dispenion  must  iMve  been  timAj 
a  mile ;  the  lateral  spread  of  the  balls  also  conudeimUy  Oferlappsi 
the  targets. 

Two  other  rounds'were  fired  double-shotted ;  in  both,  the  doAle-oase 
broke  up  well,  the  balls  first  grazing  at  about  150  yards ;  the  loigifiih 
dinal  range  and  lateral  spread  being  as  before. 

None  but  those  who  have  seen  it,  can  realize  the  terrific  hall  sliM 
of  metal  from  case-shot  from  12-indi  guns  and  50  lbs.  chargea. 

III.   FlELD-AsnXXEBT. 

The  trials  of  field-guns  have  been  mainly  witii  lespeot  to  a  sdbjeot  ^ 
the  highest  interest — ^the  Indian  equipment. 

This  Indian  question  may  be  thus  briefly  put  For  years,  the  laXm 
(Tovernment  and  Officers  of  ArtiUeiy  in  that  greitt  dependencgr  kaM 
opposed  the  introduction  of  breech-loading  guns,  parMy  on  aooonnlt  ol 
the  expense  which  the  change  from  smool^-bores  would  Onlaiii  and 
]>artly  from  the  difficulty  experienced,  with  the  few  Armstrongs 
out,  in  keeping  them  in  order.  For  the  first  seven  years  of  their: 
ployment,  even  at  home,  the  breech-screws  and  bveech^piaoea 
as  is  well  known,  constantly  going  wrong,  pattens  of  the 
Ix'ing  chimged  half  a  dozen  times  in  as  many  years;  whilst  tlia 
and  ammunition  have  ^ven  trouble  from  the  first,  and annow tat s 
worse  state  than  ever.  As  India,  however,  could  no  hmger  wBk 
safety  continue  dependent  on  a  smooth-bore  svsiem,  ib»  introdoelioB 
of  rifled-field*artillery  was  prominently  brought  forward  abont  two 
yoars  ago,  and  about  the  same  time  Colond  Maxwell,  the  Saperii* 
tcudent  of  the  Royal  Oun-Factory  at  Cossipoor,  submitted  to  the 
govenuncut  in  India  a  proposal  to  re-cast  the  existing 
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into  rifled  muzzle-loaders,  and  he  accorduiprly  obtiiincd  leave  to  come 
home  to  cany  out  his  pi  am*.  In  the  meautiine,  the  general  question 
of  mozzIe-loaderB  versus  breecli-loadera  had  been  iiercely  discussed  in 
this  couBtry.  A  Committee  of  thirteen  General  Oflicc^rs  sat  and  unani- 
mously  recommended  muzzle-loading  field-guns  for  future  manufacture. 
The  Navy  too  positively  objected  to  havuig  any  other  than  muzzle- 
lotdera  for  ehips  and  boats,  and  sixty-three  12-pounder  and  0-}>ounder 
mmszle-loadera  were  actually  made  in  the  Royal  Gun  Factories  for  the 
Imperial  aervioe.  Neveilheless,  uotliing  was  ostensibly  decided, 
whilst  great  pressure  was  put  upon  the  ludia-Oflicc  by  the  ANTar- 
OlBoe  and  Horse  Guards  to  get  the  acceptance  of  breech -loaduig 

C    Indeed,  it  had  almost  been  decided  upon  yielding,  wiien  Lord 
stepped  in,  and  it  was  reluctantly  conceded  tliat  India  should 
hare  muzzlo-loadiiig  guns.    A  Committee  has  since  been  appointed  to 
decide  on  the  equipment,  nietul,  and  other  jioints  of  detail.     Thei-e  is 
■0  doubt  that  India  would  benetit  largely  by  being  independent  of 
England  in  the  manufacture  of  guns,  if  it  could  be  soairanged.  An  oflicial 
baud  assembled  a  year  and  a  half  ago  to  iiKpiire  into  the  possibility 
of  the  Boyal  Gun-Factories  supplying  India  with  guns  in  time  of  war, 
and  it  was  decided  that  no  reliance  ought  to  be  placed  on  such  a 
flooroe.    Bronze  exists  already  in  the  Service  in  large  quantities  as  a 
aatcrialy  and  it  is  one  which  can  be  produced  in  India  itself  by  native 
woduneu.      Iron,  especially,  imder  those  conditions  of  highest  skill 
required  in  modem  ritied-guns,  would  necessitate  the  introduction  of 
European  workmen  and  costly  plants  uf  machinery.    AVhereas,  if  the 
hnioze  be  found,  after  a  course  of  1,500  or  e\in\  1,000  rounds,  to  bo 
lit  for  field  service,  sudi  guns  will  do  admirably  for  the  requirements 
of  India,  whilst  the  simplicity  of  construction  and  their  reproduction 
to  any  extent  by  native  tu'tificers  at  a  trilling  crist,  will  com]x>nsate 
hi^jy  for  any  want  of  durability  as  com])ared  with  wrought  iron  and 
•teel  guns.     Mr.  Whitworth's  system   of   compressing  metal    may 
probably  materially  add  to  the  support  of  these  views,  by  the  increased 
dnrahiiity  of  the  bronze. 

The  Indian  question  of  lield-artillcrv  is  not  likely  to  be  limiteil  to 
its  own  i*onfine8,  but  it  is  almost  certain  to  extend  its  dimensions  into 
a  general  imi)er]al  consideration. 

The  first  practical  trials  of  new  field-guns  took  jjlace  at  tlio  bcgin- 
iagof  last  year,  when  practice  was  made  to  test  the  range,  aecuruey, 
and  other  qualities  of  \\i\\h)  new  muzzle-loading  rilled  linld-guns  oi 
S  inches  boi"e — a  class  likely  to  Hujiersede  the  present  servie<'  Arm- 
itrong  breech-loaders.  It  is  not  probable,  however,  that  so  great  a 
change  will  be  brought  about  without  a  considerable  amount  of 
[  dispute  between  the  rival  parties  of  artillerists;  but.  liai)]>ily,  in  this 
pafjer  I  am  able  to  confiiie  myself  to  the  Indian  aspect  oi  the  (juestinn, 
vhich  has  many  incidental  reasons  in  its  favour,  and  a  ))raetieal  trial 
tibere,  it  must  be  admitted,  wvmld  be  benelieial.  previous  to  any  further 
adoption  into  the  general  service. 

We  must  not,  however,  on  the  other  hand,  forget  that  a  good  breeeli- 
kading  system  has  many  advantages  fnr  KurojK'an  warfare  not  to  be 
oveT'Jookedi  nor  ought  we  to  ignore  the  fuel  that  there  is  a  higher  rate  <if 

Y  -J 
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accident  to  the  lives  and  limbs  of  artiller;>-ineii  inherent  in 
loading,  a  risk  that  is  increaaed  iu  the  use  of  rifled  wcaponB, 

We  have  alluded  to  the  recommendatiou  of  the  Artillery  Com 
infititiited  by  the  Commander-in-Chief,  in  the  latter  part  of  1866,  i 
have  to  add  here  that  the  three  guns  now  submitted  have  since  b 
made  at  the  Woolwich  Gun  Factories,  to  carry  out  this  decision, 
trial  of  them  took  place  in  January  laat  year  (1868).     The  weight 
were  very  uniform,  being  8^  owts.  each ;  all  the  borea  were  also  4 
the  same   diameter,    namely,   three   inches ;    but    the  riflings   we 
different.  No.  1  having  three  grooves  and  a  spiral  of  one  turn  in  ' 
calibres;    No.  2,  with  three  grooves,  and  a  spiral  of  one  turn  in  ) 
calibi-es ;  and  No.  3,  with  but  two  grooves  and  a  spiral  of  one  turn  i 
25  calibres ;  all  the  grooves  were  rounded  and  of  the  same  dimensiooi 
0*4-inch  wide  and  O.l-inch  deep.    The  guns  were  laid  at  crosses  | 
500  yards'  distance,  the  cross  and  the  axis  of  the  gun  being  at  exact^ 
the  same  height  above  the  plane  of  the  range.     Elevation  of 
three  degrees.     Tlie  shooting  was   divided  into   two   series, 
series  with  charges  of  |th  the  weight  of  the  projectile.    Second  serin 
with  charges  of  Jth  or  lib.  8  ozs.     The  two-grooved  gun  seeming^ 
exhibited  a  shght  superiority. 

In  March,  a  first  trial  was  commenced  to  test  the  range  and  accuracj 
of  a  bronze   rifled  muzzle -loading  field-gun,  prepared  in  accordanf^^ 
-with  the  proposal  of  Colonel  Maxwell ;  the  external  dimensions  aa 
rifling  of  this  gnn  being  similar  to  those  of  the  3-inch  rifled  m. 
wrought-iron  field  guns  previously  referred  to. 

In  May,  practical  experiments  were  made  against  field  gnn-carriag< 
of  steel,  of  iron  boiler-plate,  and  against  cast-iron  and  gun-meli 
naves,  in  comparison  with  wooden  ones,  for  the  wheels.  Two  steel  -^t 
inch-plates  shaped  into  brackets,  were  fired  at  by  a  9-pounder  Hora 
Brigade  field-gun  with  common  shells  weighted  to  9Ibs. ;  the  chai^ 
nsed  being  equivalent  to  a  range  of  800  yards.  In  two  hits,  the  stet 
mackets  were  put  Aors  de  combat,  the  steel  being  much  indented  t 
contorted,  but  tite  splinters  not  numerous.  It  is  right  to  note  tJiat  tb 
brackets  were  not  stiffened  by  angle-iron,  as  they  would  have  been  il 
a  perfect  carriage.  < 

The  like  practice  was  continued  against  the  wrought-iron  carriage 
edged  up  with  angie-iron  in  the  usual  manner.  The  brackets  vet 
pierced  and  severely  wrenched  by  four  shots,  the  last  breaking  tli 
left  bracket  in  two,  and  the  first  having  cut  the  wheel  and  knockei 
out  four  spokes,  nevertheless  the  carriage  still  i-omained  in  i 
possible  lo  be  nsed. 

The  practice  against  the  naves  showed  the  advantages  in  favour  0 
gun-metal.  The  wooden  nave  was  utterly  smashed,  eight  of  the  s^ka 
Itnocked  out,  and  the  rim  and  tyre  of  the  wheel  broken.  The  gm 
metal  nave  woe  indented  by  the  blow,  but  was  fi^irced  round  maniult 
and  by  taking  off  the  washer,  it  tnnied  freely  over  the  axle-pin.  On 
round  against  each  nave  was  the  test. 

On  the  26tb  October,  trials  of  the  range  and  accuracy  of  a  ] 

mnzzle-Ioading  field-gun,  which  had  l>een  re-rifled,  were  madea        

iihells  uwed  in  the  practice  were  weighted  up  to  l^lbs.     After  t*>>' '' 
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roimds,  the  practice  was  stopped,  ou  account  of  its  not  coming  up 
to  the  standard  expected. 

IV.  Iron  and  other  Defences. 

The  year  1868  will  be  memorable  in  the  annals  of  Shoeburyness,  as 
well  as  in  the  military  history  of  the  country,  for  the  battles  of 
the  iron  defences ;  and  although  at  a  heavy  expenditure,  the  practical 
Tiloe  of  the  various  principles  involved  in  the  discussion  has  been 
assessed,  that  expenditure  will  have  been  indeed  well  made,  if  the 
results  elicited  are  properly  accepted  and  carefully  acted  upon.  In 
view  of  the  strong  iron-forts  which  Russia  is  procuring  at  all  costs ; 
Ae  fine  g^ns  making  in  Prussia  by  Krupp ;  the  very  decided  power 
of  American  ordnance,  too  arrogantly  underrated,  although  not  equal 
to  onr  rifled  weapons;  and  the  certaint3'  that  all  first-rate  em])ires 
wiQ  greatly  increase  in  the  course  of  a  period  of  years  in  the  natural 
progress  of  development  of  military  and  naval  manufacturing  science  and 
skiU,  their  warlike  means  of  ofl'ensive  attack,  it  is  clear  that  England 
mint  not  permit  the  execution  of  inferior  defences  at  vital  points.  The 
perfect  protection  of  our  dockyards  and  arsenals  is  of  too  extreme 
moment  to  this  commercial  country  to  be  left  unassured,  and  assured 
that  perfect  security  only  can  be,  by  the  best  and  most  practical  execu- 
tion of  the  best  and  most  practical  principles. 

Briefly,  the  views  I  personally  hold  an*  these,  that  iron  must  be 
onplojed  for  the  most  important  positions  such  as  are  constantly  open 
tock)se-attack  in  time  of  war,  and  the  guns  of  wliich  must  be  able  to 
eontinne  to  fire  without  cessation,  even  when  actually  under  hostile 
bombardment.  Iron  forts,  shields,  or  turrets,  therefore,  employed  in 
coast-defences  must  be  absolutely  invulnerable  to  the  enemy's  guns. 
Smrding  the  progress  of  improvement  in  the  future,  first-class  iron 
wences  now  erecting  should  be  capable  of  resisting  l,000-]X)under 
gaitt,  with  2001b.  charges  of  powder,  at  sufficiently  close  ranges,  such 
is  depth  of  water  would  allow  of  ships  approaching  within.  Next  I 
Ud  that  it  is  quite  sufficient  to  require  any  structure  to  bring  up  the 
shot,  whatever  its  size,  within  the  penetration  of  its  whole  length ; 
that  to  bring  it  up  more  suddenly,  overstrains  the  structure,  and  tends 
to  its  rapid  disintegration  and  destruction.  Thirdly,  1  hold  that  the 
Mence  is  not  a  good  and  sufficient  defence,  if  it  does  not  keep  the 
kostile  shot  from  piercuig,  straining,  or  otlicrwise  damaging  the  inner 
iUb  of  the  iron  front.  Lastly,  I  hold  that  the  full  power  of  resistance 
to  the  enemy's  projectiles  should  be  got  out  of  tlie  materials  employed 
hj  the  best  mechanical  construction  and  workmanship.  I  need  not 
■ay  that  I  do  not  propose  invulnerable  forts  for  eveiy  position,  but 
oiUYfor  those,  the  loss  of  which,,  would  be  national  calamities.  Having 
•aid  so  mnch  in  reference  to  my  own  views,  it  will  \)c  seen  beforehand 
fliat  I  am  more  disposed  to  expect  absolute  security  in  iron  defences, 
nther  than  comparative  security. 

The  ^^ Gibraltar"  shield  was  to  have  had  an  attack  made  upon  it  on 
Ae  17th  January  of  last  year,  but  the  lo-inch  gim  on  its  trial  against 
*  wooden  screen^  for  ascertaining  the  true  elevation  required  for  precision 
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with  n  54  111.  charge  and  a,  400.p(niniter-Palli8er-intMi)!e,  Itavliip  hi ' 
rocoil  flhifUMi  thu  sliile,  operations  with  tliai  weapon  were  dofcrrt 
Two  rounds  from  the  a-iucli  Wdolwich  liflcd-f^un  were,  howevBr,  fir 
ag^itiBt  it  at  70  yardi.  doin^  cnuoiderablo  damago. 

The  ii'oii  structures  shot  .it  during  tin;  tnt'mornble  week  which  coi 
menccd  on  the  17th  June  were : — 

let.  A  caaemate,  commonly  8['okeii  of  as  tht'  "  Ptyraouth  Brt^-alcwnl 
Port ; "  but  ill  reatity  i>nly  iv  Vtry  small  portion  of  this  twget  artna! 
represented  the  actual  atructuro  of  tlw  Work«  liow  in  conrua  of  inau 
facture :  a  large  part  of  the  remwnder  was  covered  with  un  esl 
5-incb  pUte,  and  th(t  greatest  proportion  of  the  firing^took  placo  a;;aii 
20  inches  of  iron,  tho  tliickaew  of  the  Brwiltw*tcr  Fort  itself  l>ciog  E 
15  Luclies,  and  ite  structure  a.  fftce-plafe  of  .J  inches,  batrked  by  ^ 
rows,  on«  horizontal,  one  Tcrticill,  of  iron  planks.  Id}  incUtn  wiift;  a 
&  inciies  thick. 

2nd.  The  "  War  Office  dwemato,"  a  purely  experimental  Mmctt 
witli  face-plates  of  8,  4J.  6,  and  i  inches  in  thickness,  and  intvad 
chiefly  to  test  backings  of  varioufl  forms  of  iron-striDgers.  combin 
with  different  infilling  materials. 

flrd.  Fifteen- inch -tliick  eolirf  plates,  one  rolled  by  Brown  of  Sh«l 
one  hammen.id  by  the  Thames  Iron  Works. 

Another  stnicture,  the  "  Millwall  Shield,"  was  in!«ert«d  in  the  pi 
gramme,  but  was  not  shot  at  until  some  weeks  lar«r:  tind  twti  oti 
structures  were  al.su  <!own,  bwt  had  no  trial  dtmng  the  past  year. 

The  Plymouth -tai'get  wa«  pierced  by  the  600-[iouuiier  gun  on 
15-inch  portion  ;  and  its  projectiles  broke  (uit  to  the  rear  both  rowa 
iron  planks  in  the  20-inch  portion.  Of  the  mnny  rounds  fired  agaliist 
two  eOO-poundcr  shot  struck  on  thp  20  inoti  part,  one  terribly  cr« 
ing  the  facc-plut«,  and  doing  nmsiclermhle  damage  at  the  rear,  a  pk 
of  borizotital  iron  bnr,  14  iuuhea  by  16^  inches,  e(]ual  to  S  c.wt.,  hfil 
broken  out  and  hnrlod  thirty  yards  away ;  also  a  piece  of  the  vtftit 
iron-plating,  4J  by  SJ  inches,  was  broken  away,  and  the  rumanMi 
portions  of  tho  bar  fractured  by  more  tlian  six  cracks  from  &  In 
mches  long. 

Two  VnlliBcr-shells  used  against,  the  15-nich  part  went  fl« 
through,  the  first  piercing  the  target  between  the  wrtical  nuppiiTl 
th«  iiei-foration  in  the  fare-plate  was  perfectly  round,  but  both  ll 
roidaie  and  rear  iron-pkrika  were  broken,  and  turned  otitwnrda,  to  t' 
distance  of  2  or  3  feet.  A  large  piece  of  one  of  tho  Irun-plnnks  w 
completely  broken  away.  The  head  of  the  fihell  Binick  agaiiiet  the  fi 
behinil  thu  target. 

This  romiil  is  tho  only  one  that  hit  upon  a  lA-ineh  portion  jiropei 
r0[)rcsenting  the  Plymrjnlli  structure;  in  all  the  others,  the  15-in 
target  slructnre  was  mmlified,  and  very  considerably  itrvngthenet], 
Uie  Me  of  jjfttes  instend  of  planks  of  iron. 

Another  Palliser-shell  utmck  tho  target  under  the  port-Imle,  vtht 
are  three  5-inch  platen,  lijia  being  the  strongest  ^rtion  of  the  iS-ln 
atmctnre.  Nevertheless,  a  piece  of  tho  rear  plate,  5  feet 
about  18incli«*  wide,  w:is  broken  out  and  hurled  with  imi 
against  the  thiek  mpc  manllet  placed  l)«'hind  the  target 
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spIiuU'1'8.  We  see  hero  then,  as  (iistinci:l3'  us  on  the  '*  Gibiultar  aliic^kl," 
that  the  vibration  iindor  the  heavy  blows  of  artillery  missiles,  t»f  tliick 
iron  plates  against  eac^h  utlier,  is  highly  iuiuiical  to  the  eiiduraiia^  of 
the  defeudivu  structure ;  and  that  just  us  upon  a  railway,  a  rigid  road 
is  soon  deteriorated  by  the  blows  of  the  engine,  so  in  military'  defences, 
tile  iron  plates  requhi)  a  suitable,  slightly  yielding,  backing  of  a  mate- 
rial dififeront  from  metal,  and  yet  suHiciently  linn  and  so  mechanically 
oonstructed  as  to  support  the  i)lates,  and  take  up,  by  the  proper  bear- 
ing of  its  different  parts,  the  residual  energy  of  tiie  blow,  und  to  dis- 
tribute over  as  large  an  area  us  possible,  the  straui  so  suddenly  brought 
upon  a  very  limited  area. 

For  this  latter  reason,  I  do  n(jt  think  that  an}'  practical  conclusion 
should  be  drawn  from  the  two  trials  made  during  thus  memorable  \veek 
upon  the  two  15-inch  plates,  because  they  were  neither  of  them  backed 
in  any  way,  and  because  they  were  set  against  the  edges  of  two  narrow 
bans,  one  at,  or  rather  near,  each  end,  a  condition  of  allaire  likely  in  the 
highest  degree  to  facilitate  their  fracture.     Both  were  broken. 

Vertical  tire  was  kept  up  for  some  days  against  the  Plymouth  target 
With  13-inch  moilars,  throw^uig  207  lb.  shells,  aimed  by  vtu-ticai  tire 
againat  the  roof,  but  after  200  roimds  the  practice  w^as  discontinued, 
the  inirface  of  the  roof,  22  feet  by  21^  feet  in  superficial  ai-ea,  not 
having  been  atruck.    The  range  was  900  yards. 

But  the  great  featiu«  of  these  experiments  was  the  salvo  lireil  against 
the  Plymouth  target,  and  auucd  upon  the  actual  ir)-inch  portion.  The 
guns  laid  were  the  12-inch,  10-inch,  and  9-inch  Woolwich  rifled-guns,  and 
the  American  450  pounder  smooth-bore.  The  guns  were  discharged 
by  electricity,  but  tiie  10-inch  rifled  gun  did  not  go  off.  The  weight 
of  the  salvo,  therefore,  was  «00,  400,  250— total,  1,250  lbs.— at  200 
yards  range.  The  shots  took  effect  between  the  first  and  st^coiul 
vertical  struts,  and  a  large  hole,  big  enough  for  a  man  to  walk  through, 
was  cut  awa3',  giving  an  entrance  into  the  casemate. 

The  "War  Office  casemate,"  I  pass  with  a  very  summary  notice, 
Dot  because  it  does  not  deserve  fuller  consideration,  but  mainly  lx?cause 
the  two  chief  qualities  it  exhibited,  were  shown  in  prominena*  in  the 
**Millwall  shield; "  those  peculiarities  wxtc  the  s<ift,  s([uashal)K;  nature 
of  the  iron  used  in  the  plates,  and  the  hollow  stringer  backing. 

The  "  Millwall  shield  "  was  <]esigned  to  give  several  experiments,  an«l 

ia*  therefore,  neither  homogeneous  in  structure,  nor  properly  sightly  in 

ftppearanoe;  the  main  object  was,  however,  to  test  a  particular  kind  oi' 

backing  patented  by  Mr.  John  Hughes,  of  the  Millwall  Iron  Works. 

This  backing  consists  of  hollow  stringers  7  inches  deep,  inillled  with 

Wood,  and  riveted  up  to  two  J  inch-skin  plates.     At  the  back  of  these 

is  another  layer  of  similar  string^us,  at  greater  intervals  apart,  the 

'Whole  bemg  8upfK>rted  by  struts  of  the  usual  kind.     In  addition  U) 

this,  it  was  strengthened  by  girders   12  inches  deep,   running  Imri- 

ZfiUtally,  th«;c  above  and  three  1h.*Iow  the  port-hole,  and  two  >iiiiihir 

girders  on  each  side  vertically,  all  the  flanges  of  these  girdiTs  l.M'ing 

connected  together  by    1}   inch   plates.      The    s|Kices  U-tween    tin? 

Mtringers  and  girders  were  iniilled  with  teak,  the  ativantagc  being  a 

semi-elastic  backing,  iiighly  capable  of  pro|>erly  supi3urtmg  the  armour, 
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and  distributing  over  tlie  wljole  structure,  the  residual  fore©  of  tlie 
impact  of  the  shot.  Another  advantage  of  this  class  of  consti-uction 
is,  that  it  allows  the  uae  of  a  mucli  cheaper  form  of  iron,  namely,  a 
apecios  of  rails,  producible  for  about  £18  per  ton,  and  which,  wbea 
riveted  up  against  the  skin  of  the  shield  in  the  form  of  box-^ders,  is 
a  most  effective  disposition  of  the  material,  being  weight  for  weight 
as  strong,  or  stronger,  than  the  material  ui  a  solid  form. 

I  am  very  well  aware  that  stress  has  been  laid  upon  the  jnterference 
of  deep  structures  with  small  ports  ;  but  I  do  not  see  serious  practical 
difficulties  on  this  score. 

The  determination  of  the  practical  defensive  value  oE  a  defensive 
structure  is  by  actual  artillery  fire,  and  this  the  "  Millwall  shield  "  Las 
endured  to  the  ultimate,  without  giving  in.  After  receiving  shot 
for  shot  in  position  for  position  with  the  Gibraltar  shield,  it  has  sinos 
had  several  more  shot-holes  added  to  its  wounds  from  the  heaviest 
guns.  It  atill  remains  a  protection  for  gun  and  men.  The  details  of 
the  attacks  upon  it  are  well  worth  noting.  The  first  ten  of  the  fol- 
lowing fifteen  rounds  are  comparable  witli  the  attack  upon  the 
Gibraltar  shield,  namely :  four  250-pounder  Palliser  shot  with  reduced 
gun-charge  of  37  lbs,  to  equal  400  yards  range ;  one  Kodman  450<; 
pounder  snot,  vrith  50  lbs,  gun-cliarge ;  two  Palliser  250-pounder  shell, 
with  43  lbs,  giin-cliarge ;  two  Palliser  shell,  with  37  lbs.  gun-charge  i,. 
fine  10-inch  400-poiiuder  Palliser  shell,  with  54  lbs.  gun-charge.  Aftet 
these,  the  "Millwall  shield"  was  attacked  with  \hree  460-pouuder  ehellfl 
of  the  same  nature,  with  60  lbs.  gun-chorge ;  aad  one  Rodman  450» 
I>ounder  shot  with  83^  lbs.  gun-charge,  in  all  cases  1.  g.  r,  powder. 
Subsequently  four  other  rounds  were  fired  against  it,  tlio  last 
shot,  a  COO-pounder,  hitting  it  fair  on  the  9-inch  part,  and  knocking  the 
whole  structure  bodily  back  a  distance  of  fl  feet,  m  spite  of  the  strong 
fastenings  by  which  it  was  secured  in  position.  Its  front  is  12  feet 
broad  by  8  feet  high. 

The  invention  of  which  I  have  now  to  speak  is  one  calculated  to 
produce  a  veritable  revolution  in  fortifications — the  Moncrief  gun- 
carriage.  One  cannot  well  think  too  highly  of  the  genius  which  has 
produced  a  perfectly  successful  means  of  easily  raising  heavy  guna . 
above  the  parapet  for  firing,  and  scndiiig  them  back  below  it  ag£un  into 
a  position  of  safety  for  I'eloading ;  in  fact,  making  the  barbette  system, 
so  long  the  irrepressible  temptation  and  vexation  of  artillerists  and 
engineers,  a  realized  success,  instead  of  alternately  a  delusive  hope, 
and  a  hopeful  delusion,  A  system  of  combination -fire  by  the  giia« 
from  different  batteries  and  pits,  similar  to  the  concentration  of  obser- 
vations upon  an  approaching  object  for  the  explosion  of  torpedoes,  is 
being  worked  out. 

V.  Chemical  akp  Tauiol-.s. 

Kockets,  glyoxiline,  and  signal  lights  arc  all  that  are  included  in  this 
category,  and,  although  not  strictly  within  the  scope  of  a  lecture  on 
artillery  practice,  yet  as  they  complete  the  entire  scries  of  experiments 
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at  Shoebaryncss,  the  few  sentences  required  for  their  notice  will  be 
well  accorded. 

Hales  O-poimdor  rockets,  made  at  the  araenal,  upon  a  modified  plan, 
were  tested  in  February.     Formerly  the  cases  were  made  of  drawn- 
tnbing,  which  was  liable  to  split.   The  cases  of  those  under  notice  wen* 
(^sheet-iron,  riveted  and  brazed,  and  having"  three  corni^tioua  to  pre- 
vent the  composition  giving*  way  during  flight.     The  tracks  made  in 
firing  were  very  creditably  stniight  and  low.     A  V-shai)ed  trough  was 
tried  as  well  as  the  ordinary  tube  for  directing  the  discharge,  the 
troagh  presenting  decided  advantages,  and  permitting  the  use  of  the 
ordinary  service  friction-tube.     The  trials  showed  that  10  degrees  of 
elcTation  are  as  much  as  are  practically  useful — ^the  composition  having 
ceased  to  bum  just  before  the  rocket  came  to  earth,  with  the  range 
thns  obtained. 

In  March,  some  24-pounder  TIale*s  rockets  were  fired  to  test  a  trough 
designed  at  Shoeburyness.  These  were  placed  at  various  distances  in 
tlw  trough,  at  an  elevation  of  9  degrees,  and  some  grazed  at  150, 
others  at  400  and  GOO  yards  distance.  It  was  ascertained  tl»at  the 
rixkets  made  one  whole  turn  in  5  J  feet,  as  shown  on  the  trough  by  the 
gas  marks  from  the  vent. 

A  V-shaped  rocket-trough,  made  at  tlu^  Woolwich  arsenal,  was  tried 
in  May  (24th),  with  12-pounder  and  24-pounder  Hale's  rockets,  at 
10  degrees  elevation,  and  answered  well.  The  trough,  5*8  inches 
'wide,  was  formed  of  angle-iron,  and  supported  at  the  rear  by  two 
•hort  legs,  and  in  frrmt  by  a  single  tall  rod,  with  an  elevating  scale 
and  clamp.  The  weight  of  the  apparatus  was  64  J-  li)s.,  its  length  5  feet 
Cinches. 

Between  Southend  Pier  and  the  shore,  Serviee-signal-lights  (r)th 
^hreh)  were  tried  a  distance  of  1|  mile,  against  similar  signals  pre- 
pred  by  Mr.  Abel,  with  magnesium  in  the  composition,  tlu»  latter 
baving  a  marked  advantage. 

I  cannot  conclude  this  lecture  without  duly  acknowledging  the 
Permission  so  constantly  accorded  to  my  applications  to  attend  th(»se 
'QOBt  valuable  experiments,  by  the  Secretary  of  State  for  War,  and  the 
^tliorities  of  the  War  Office,  and  through  which  I  have  been  enabled 
•0  usefully  to  record  these  important  results.  Xor  ought  1  to  omit  t<  > 
'^stify  my  high  appreciation  of  the  able  manner  in  which  those  exi)eri- 
^ntal-trials  have  been  conducted  by  the  late  Ordnance  Select  Com- 
'luttee  and  the  present  Director-General  of  Ordnance.  The  courteous 
'Clitics  for  taking  accurate  obser>'ations  afforded  me  by  the  Com- 
ix^andantand  Executive  at  Shoebur^'uess,  have  also  my  grateful  acknow- 
ledgement. 


(gbtning  glecting. 
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Bt  Ch-uoxs  B.  Eddy,  Esq..  >L.\..  Ac.,  Ac, 


The  defence  of  our  country,  and  tlie  javtectiou  of  it»  defenders,  i 
mattere  of  such  general  and  absorbing  interest,  that  I  will  offer  no 
apology  for  having  availed  myself  of  the  opportnnity  so  obli^ngly 
afforded  me  of  bringing  before  you  an  invention  intended  to  promote 
these  national  objects.  I  hare,  in  common  with  many  others,  been 
etnick  by  the  extraordinary  superiority  which  has  been  uttained  for 
some  dine  past,  and  more  particularly  since  the  introduction  of  arms 
of  precision  and  breech- loaders,  by  a  mere  mechanical  aptitude  in  the 
use  of  Buch  weapons  over  the  great  soldierly  qualities  of  boldness  and 
etreugtii  and  disciplined  i-alour,  which  formerly  decided  the  fat©  of 
empires,  and  for  which  British  troops  have  always  been  distinguished. 
I  cannot  bnt  regard  with  dismay  Uic  worse  than  uselessnees  of  these 
noble  endowments  when  merely  leading  to  the  exposnre  of  brave  men 
to  the  sweeping  and  desolating  havoc  produced  by  tht;  rifle  and  shell- 
practice  of  modem  warfare. 

My  attention  to  the  subject  has  been  more  particalariy  roused  of  It 
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3  deplorable  and  humiliating  accounts  wliicfa  foi'  a  hng  penod 
if  after  mail  continued  to  bring  from  New  Zealand,  of  the  discom- 
re  of  the  colonial  levies  by  a  handful  of  savages,  occasioned  aolely, 
I  believe  by  the  fact,  that  those  savages,  besides  being  akilfiil  in 
me  use  of  weap'ins  purchased  from  us,  habitually  practice,  and  have 
bMome  expert  in  metiKids  of  rapidly  protecting  themaelvea  from  fire  ; 
mid  that  the  British  colouista  did  not  condescend  to  imitate  this 
nmmion -sense- method  of  fighting,  n  method  which  they  in  like  manner 
mth  our  own  troops,  ai'e  apt  to  stigmatize  as  sneaking. 

The  disasters  Bustaiiifd  in  that  colonial  contest,  must  I  think  con- 
Flnce  every  one  of  the  absolute  neceesity  for  cultivating  all  the  methods 
and  aj^liances  of  cijvor  tvhich  can  be  made  available,  and  indeed,  it  is, 
MS  T  understand,  n,  subjoct.  1o  which  our  military  authorities  are  now 
PATiBg  particular  attention. 

fl  iatereBting  work  lately  published  by  Sir  P.  Head,  "  The  Royal 
„  [leer"  dwells   with  great  emphasis    on    the    backwardness   o£ 
Idtiah  troops  in  this  respect — he  says  at  page  35i  ; — 
"There  are  two  facts,  which  I  humbly  submit,  it  is  impossible  tor 
'  iny  competent  military  authority  to  deny — 

"  let.  That  of  the  armies  of  Europe,  that  of  England,  is  at  this 
"'moment  by  a  long  interval,  the  most  ignorant  in  the  art  of  self- 
*  Mence  against  the  desolating  fire  of  the  breech-loading  rifle. 

■  3nd.  That  in  its  present  state  of  wilful  ignorance,  it  is  incom- 
"*  [«t*nt  to  contend  against  any  one  of  those  highly -educated  armies 
**  iibove  referred  to,  in  eqnal  numberB." 

To  these  observations,  I  may  add,  that  it  is  notorious,  that  the  great 
«^oiUest  of  modern  times,  the  American  Civil  War,  was  waged  as  much 
y»j  the  pick  and  mattock,  as  by  arms.  It  was  very  soon  recoguized 
'»  that  struggle,  that  some  method  of  cover  had  become  au  essential 
cdiditliMi  of  fighting;  but  the  difficulty  of  indncing  our  troopa  to 
^U»ctiae  the  art.  in  time  of  peace,  so  as  to  acquire  skill  atid  aptitude  in 
JW  eatrwiching  themselves,  is  admitted  to  bo  extreme,  as  witness 
w  hin  Burgoyne'a  testimony. 

J_khaB  been  in  the  hope  of  finding  a  remedy  for  this  condition  of 
I,  a  substitute  for  the  spade,  and  a  method  applicable  alike  to 
>  defence  and  tbe  attack,  and  also  one  to  wiiich  men  can  be 
'  nnatically  trained,  that  I  have  devised  this  mantlet  on  wheela;  the 
,  5t  which  I  aim  at,  being  to  enable  our  troops  once  more  to  close 
*itli  their  enemy,  being  certain  that  they  will  then  vindicate  their  old 
feiinwu,  whereas,  should  they  as  now  drilled,  meet  any  of  the  more 
'P*ciilty  trained  armies,  above  spoken  of,  one  could  only  anticipate  for 
lliHQi  a'fate  similar  to  that  of  the  Danes  or  Austrians  when  contending 
'*''^  the  Prussians,  or  of  our  own  Cavalry  in  the  Balaklava  charge,  they 
*oiUd  die  like  brave  men,  but  they  would  die. 

This  mantlet  is  a  moveable  shield,  which,  with  modifications  fra-  the 
l*ticaliir  purpose,  may,  as  I  think,  be  made  available  for  protectingthe 
^■OaUer  classes  of  field-pieces  and  howitzers,  such  as  the  9-pounder  breech- 
1'*^  represented  in  figs.  1  and  2  (Plate  siv),  enabling  theui  to  advance 
'."  lino  witli  the  infantry,  and  with  their  mu/zles  towards  the  front,  or 
''*  the  mitrailleu.ie  g«n«.  mikIi  ns  the  Rathu,  which  are  being  adopted 
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in  some  foreign  aervices,  aud  may  probably  bo  introduced  into  n 
and  which  alsu  possess  the  (^at  tidvaiitago  nf  advaiioitig,  miuzlti  for 
moat.* 

1  propose  that  tlieee  field-pieces  or  mitrailleuse  guns  flhimld  r 
ntirily  lie  drawn  by  fnur  liorses,  but  with  double  shaft^  for  tin?  wheelt^n 
8u  coiish-ucted  uH  to  form  the  trail  when  the  gun  is  to  he  fired,  aud  a 
snch  width,  as  lo  admit  of  the  i>c»ition  of  ihe  wheelei's  being  rvvcrwn' 
them,    as  shown  in  Fig,    1,  that  when    in  presence    of  the   nii'i 
and  preparing  for  atrUon.  the  wheelers  should  thu«  wh(*'l  llie  jnui.  i 
shield  l^fore  them,  and  the  leaders  draw  by  Imoka  from  t.im  iiavt«,  i 
that  when  about  to  fire,  the  shafia  forming  the  trail  should  Iw  lowci 
and  the  gun  be  laid  by  ii  wedge  rtssting  upon  them,  thff  horses  bein 
withdrawn  to  the  rear.    My  calculation  in  proposing  this  anangcmea 
is  that  the  weight  of  Ihe  shield  being  adifed  to  that  of  the  giiti,  v  " 
che<^'k  tho  force  of  ttie  recoil,  and  obviate  the  neoessityfor  great  wuig] 
and  solidity  in  the  trail,  which  I  propose  to  make  of  wi>od  etreng;thei>l 
with  u-on-t 

The  mantlet  may  also  be  adapted  for  bringing  up  tlic  tunmunidoi 
intrenching  tools  and  »Uitt»  to  the  front  iu  nition,  and  for  prot«cttii| 
rocket- batteries.  Hut  it  is  also  a  princi|>al  part  of  my  design  thi 
these  sliields  shall  Iw  used  for  tlie  shelter  of  Infantry  either  in  approwhinj 
breaches  or  intreiicliments,  or  for  protecting  tlie heads  of  columns  fom 
for  carrying  important  posts,  or  even  for  giving  or  receiving  tho  altj 
iu  the  opeu  battle-lield ;  and  when  drawn  up,  or  advancing  in  linn  fa 
this  purpose,  1  imagine  they  would  be  useful  for  mtisking,  and  partial^ 
protecting  the  heavier  field  guns,  whilst  taking  up  ponition,  and  Cavali 
and  bodies  of  Infantrj-  whilst  manucevring  iu  the  reai-;  for  an  iron  wi 
C  feet  high  would  not  only  stop  many  raissilos,  but  by  intercepting  ll 
view,  would  make  it  difficult  for  the  enemy  to  get  the  proper  rang*  < 
objects  behind  it,  the  height  of  ttie  shields  Ix'iug  8  or  »  iiwhes  aoori 
the  lino  of  sight,  so  as  effectuuUy  to  prevent  thut.  On  the  ntbt 
hand,  in  order  to  facilitate  the  fire  of  one's  owrj  triraps,  the  shield 
adapted  to  be  readily  lowered,  as  may  be  seen  in  tlie  diagi-aiu,  Fig,  ( 
The  hues  of  trajectory  shown  in  Fig.  4,  indic.iie  the  distance  to  til 
rear,  which  at  near  ranges,  is  fairly  protected  by  a  shield  of  the  hej^ 
ehown,  a  height  which,  if  considered  desirable,  might  be  somewnl 
increased  within  reasonable  limits  of  weight  j  it  must,  morwivro-,  f 
borne  in  miud,  that  all  improvements  in  fire-arms,  aim  at  obtainiugl 


*  Thia  en^iue  of  (lestructioii,  ao  furmidutila  ni  n»ar  rangi«.  Uiousli  nmr 
under  a  fbrri^  niiino,  wns,  I  undcrsljiiid,  originally  invented  bj  nn  Kag]i»h 
Culutiel  MnrUn,  and  a  niodtl  of  liin  inrentiou  has  been  dppoiilpd  in  thf  Miumim 
tliij  laititution  «Ter  siooe  1861. — C.  E. 

f  Tho  adTHDtaga  of  briuging  guni  into  nction  maxElc-foremoet,  and  protMtod 
a*)iield,  bM  long  been  r«nigaii(id.     In  tha Teiy  carlieat  dayi  □rKrtillvi^,  vix.,  in  i 
l*lh  eentury.  n  pldu  of  tliis  kindwa»  ^ropineU  with  a  mandet,  lilto  aVonotiaa; 
for  jiroleetiuii  r™m  arrows.    An  amusing  drawing  of  thii  may  bo  »wn  in  t*-" 
b;'  Mnjor  W.  U.  Eom,  R.A.,  on  Field  Artillery,  read  Mom  thu  Soviet/  (mt 
iiA.  aii.},  bat  the  neoenity  for  its  protectii  ......       .  .      ■ 

'      *'         '  ''       "■"    vast  improTi 
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lower   aud  flatter  trajectory,  thus  increasing  the  area  of  protection 
behind  such  an  iron  wall  as  tliis. 

I  look  on  this  power  of  protecting  artillery  as  one  of  the  principal 
iiHes  to  which  such  a  syfiteni  may  be  applied,  for  I  bcjlievo  it  is 
acknowledged  to  be,  under  existing  circumstances,  almost,'  if  not 
altogether,  out  of  the  question  to  bring  artillery  drawn  by  horses, 
within  a  tclHng  distance  of  a  line  of  infantry  in  skirmishing  order, 
unleas  the  nature  of  the  ground  should  hap|)cn  to  favour  its  advance  ; 
and  in  that  case  the  heavier  pieces,  I'.c,  the  guns  of  the  horse 
artillery,  being  unconnected  with  the  shields,  could  advance  rapidly, 
jast  as  at  present,  to  take  advaTitage  of  it. 

The  infantry  mantlet,  which  1  have  had  made  and  exhibit,  is  of 
{thB  Bessemer  steel,  weighing  15  lbs.  per  square  foot ;  the  whole  j>late, 
which  is  calculated  to  cover  six  men  disposed  as  shown  in  the 
diagram,  Fig.  4,  weighing  about  2.}  cwt.  The  entire  machine  weighs 
ftboQt  4^  cwt. 

The  piece  of  the  plate  on  the  table  has  been  pn)ved,  both  with  the 
Snider-rifle  and  Boxer-cartridge,  and  with  the  Martini-IIenry  rifle  and 
cartridge  with  hardened  1  oz.  ball,  a  weapon  and  missile  which,  with- 
out doubt,  greatly  exceeds  hi  penetrating  power  any  arm  at  present  in 
use  in  any  Service.  You  may  (»bserve  tliat  three  sliots  have  stnick  it 
almost  on  the  same  spot  without  any  sensible  effect ;  these  were 
with  the  new  cartridge  and  hardened  bullet,  and  were  fired  by 
Mr.  Lancaster  at  30  yards.  The  resistance  of  this  and  the  other 
plates  on  the  table  has  iK^en  such  as  to  make  it  almost  apiK^ar 
that  I  hare  erred  on  the  side  of  excessive  thickness,  but  I  have 
designed  the  shield  as  a  protection,  not  only  against  small  arms 
ud  canister,  but  against  shrapnel  and  the  mitraille  from  the  Oatlin 
or  other  mitrailleuse  guns,  the  balls  from  any  of  which  I  believe 
it  will  divert  into  a  wtmparatively  harmh'ss  direction,  when  lowcnul 
to  Buch  an  angle  as  will  still  afford  adcMpiate  protect io7i  to  mon 
wooching  and  firing  from  lx.>hind  it.  This  is  shown  on  din  pram, 
Rff.  6.  It  is  also  intended  to  give  jnotection  against  the  ex|»l()sive 
Wiets,  which  are  said  to  have  so  demoralising  an  hiliuence  on  troops. 
and  the  effects  of  which  are  describt'd  as  so  horrible,  that  the  use  <»f 
them  has  lat(»ly  been  niadi»  the  subj<'ct  f>f  an  European  Congiess. 

Against  the  imjiact  of  solid  shot,  grap(%  or  vertical  fire,  this  shield 
would,  of  course,  be  useless,  anrl  it  must  take  its  chance  against 
the  danger  of  a  cannon  hairs  hitting  it,  or  of  a  slu'll  bursting  directly 
werhead:  but  when  tli(^  small  distances  at  which  gra|>e  can  be 
wnploj'cd  with  j)recision,  is  considered,  it  a|>|iears  pretty  certain  tliat 
tljc  jrans  throwin;^  it  wonld  be  silenced  befon^  they  could  be  very 
Jwngi'nnis  to  troops  advancing  under  cover  of  these  mantlets.  There 
'*•  indeefl,  one  small-ann-niissile  which  would  pierce  this,  or  probal)ly 
any  shield  that  cfmld  be  constructed  within  the  necessarv  limits  ff 
Wf'ight,  I  mean  Mr.  Whltworth's  steel-bolt,  but  the  difliculties  in  the 
^ay  of  its  adoptifm  are  such  as  |>robably  will  always  j)rechide  its 
fft'iieral  use.  It  will  be  observed  that  mv  shieM  is  <»f  twice*  tlie  thick- 
nesHof  the  steel  sap  roller  invcMited  by  Serjeant-Major  Knight.  'J'lie 
^^iekness  of  this,  viz.,  ij^ilM  of  an  hicli,  is,  iiowever,  [U'actically  increased 
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to  \  of  :in  inch  by  tlic  angle  at  which  it  is  placed.  A  revolvin**'  niiiakot- 
jirool'  iiin'itlt't  for  ciiibrasnrcrt  has  lx»eu  proposed  by  Quarlerauihter 
.1 .  .loiKs.  KM:].,  and  lie  apjK'ars  to  have  come  to  the  conclusion  tliat  a  plutc 
of  iioiii<»;x<'iious  iron,  weighing  only  Gib  to  the  foot,  or  -J^th  inch  thick. 
would  suHice.  Tiie  thinnest  plate  which  I  should  thiuk  safe  without  a 
backiii;^-.  w«  mid  weigh  lOlbs.  |>er  foot,  or  be  i  inch  thick.  The  rouud  pUite 
on  the  table,  however,  of  -J^th  inch  homogeneous  iron,  weighing  81bs. 
1>)  the  fnot.  has  resisted  actual  penetration,  and  perhaps  this,  with  a 
thick  i>ai.l  I'chind  it,  might  suffice,  but  the  best  thickness  to  udojtt  nuL^t 
be  :i  niatl' r  for  e.\]>erinicnt :  all  that  I  am  contending  for,  is  the  ad<ipliou 
of  tin-  jiiiiciiilc.  The  success  of  this  plate  has  suggested  to  an  iu- 
;j^'c:iioiis  fiUMid  of  mine  the  idea,  that  shields  contaiuing  about  2i  squan* 
fed  each,  Jind  weighing  20  lbs.,  might  be  litted  iut^)  a  strong  iron 
frame  1  lacctl  on  wIiiM»Is,  so  that  when  indeix'ndent  action  is  rLMpiired 
each  man  might  advance  with  his  separate  shield,  as  shown  in  the 
i.iodil  before  yf»u.  1  fear,  lioweviM*,  that  unless  the  frame  were  ven" 
strong.  a..d  tlniefore  heavy,  the  ilrst  shower  of  shrapnel  would  knock 
it  ail  to  j)i<'ces.  Should  the  system  which  I  advoi*ate  be  taken  up. 
aiid  the  attention  of  manufacturers  bi»  directed  to  the  production  of 
biiUi'i-jjroof  {steel  in  the  .same  manner  that  it  has  been  so  successfully 
to  j-li  fit -proof  armour-plates,  it  is  nf)t  improbable  that  ini  pro  vem  cuts 
n::iy  yi't  bo  made  in  the  com])ination  (»f  resisting  }X)wer  with  lightness, 
au'l  tiii'.t  a  safe  mantlet  for  general  purposes  maybe  constnicted,  involv- 
ing mueli  l<'ss  weight  than  my  ])res(*nt  shield;  meanwhile  however,  1  do 
not  thinl;  this  involves  anything  jwohibitive  in  ix'spect  to  weight  or 
iin\\"i<hiin«'>s;  it  is  run  with  ease  by  one  man  on  hard  ground,  and  the 
^i\  unii  v.lio  would  be  sheltered  by  it,  can  all  bear  a  hand  in  wheeling 
it  v.ia';;e\tr  the  nature  t)f  the  ground  requires  additional  force.  It 
will  be  ('.served  that  the  side  i)ieces  can  be  readilv  detached;  thev 
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ai<'  in!(  irled,  whilst  ordinarily  increasing  the  area  of  protection,  to  Ik.* 
hi  id  r.(:«).->i  any  gap  or  ditch  requiring  to  be  crossed,  and  when 
(l«'t:!<he(l,  the  machine  will  ]»ass  through  an}""  gap  in  a  hedges  a  yard 
wide,  or  an  ordinary  doorway. 

'I'he  w.'iglit  of  tht»  whole  machine,  as  now  const ruc.t(?d,  is  i-ather 
nuMv  tlian  double  that  of  the  hand-andmlance  or  '* China  barrow," 
aiid  this  is  intended  to  Ik?  wheeled  an;v^vhere  by  one  man;  but  1 
am  inclined  to  think,  as  1  have  already  hinted,  that  the  result 
of  e\p<nnii'nts  with  shrapnel  would  1k<  to  show,  that  the  weight 
mi;.!it  !•  P'dueed  without  sacrilicing  (.'fliciency,*  and  I  sh(»uld  bo  gliui 
to  ."  nbmit  it  to  any  experiments;  it  is  not,  however,  easy  for  a  private 
pcrj-f  n  to  m;dve  such  experiments  without   the  assistance  of  (ioveni- 

mrlit. 

II  i\  Inu*  tr:\v<'rsed  almost  all  tlios«»  paits  of  KuntjH^  over  wliii'h  great 
;.nd  diii.-ive    battles    havi.*    been    fought,  and  which,  as  surrounding 

'111' ij'inrter-iiU'M-st«"l-])iatos  on  tlie  tublr.  v.liii'li  Ikivo  boon  tosti-d  lot))  witii 
ll.i'  Sui:lrj*  niwl  Marlini-HiMirv  rillt'  iiiid  ciirlrijlvjv,  ])ruvo  that  puiil  plilrs  <if  t)li^ 
tlii  •niii-'^  iirr  ]>ra<'ti(':dly  rillc-jmx*!'.  aiul  if.  as  I  l.<'Ii«'v«\  tlit's;*  innv  ^'ll^'^\  In'  ^^llHti• 
lul«"l  fur  tl-r  ]»rt*s<Mjt  ni'.c-,  tin*  wi'itjlit  of  tin*  iiiaiitli't  itiav  br  riHliui'd  bv  lOi'llMi-. 
wliirii  \>MiiKl  admit  of  one  tlioiL-^aiid  n>u]u1sof  ainiiiunition  binii;;  cnrrit'd  within  t}!i' 
>.;iii'   lii.iit  of  wfiglit  ;  each  shield  Would  tlii'ii  be  u  ivrfeet  vulcuiio  of  fiiv. — C  K. 
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the  great  capitaJB  or  commanding  the  principal  road^  of  approach  to 

them,  arc  likely  to  be  the  chief  Hcencs  of  future  conflicts,  I  feel  coniiilent 

that  cnich  mautlets  mijjffat  be  nioved  in  line  acrosH  an}''  of  them  wiien 

the  groondiH  not  very  heavy  nor  the  land  covered  by  ntanding  crops. 

The  great  battle  lieUlH  of  Europe,  such  as  those  of  Belg'iuni  and  the 

Palatinate,   the   fields   of   Leipzig,  Jena.    Austerlitz,    Dresden,    Ulni, 

Wagram,    Aspern,   and    the    plains    of    France,    are    all    an    o)K>n 

country,  without  fences  or  ditches  of  any  consequence ;  in  wet  weather 

the  shields  might  have  to  keep  to  the  roads,  but  I  think  I  may  claim 

that  the}'  could  g^  wherever  field  artillery  could  advance,  and  also  that 

if  the  shelter  they  afford  Bhould  enabU?  an  attacking  fort^c  tf»  advanct^ 

akxig'  the  roads,  they  would  insure  its  |)enotratirig  or  outflanki:ig,  and 

flo  carrying  any  position  which  would  be  v/ortii  defending ;  for  it  may 

he  assumed  that  defensive  ix)sitions  are,  and  indeed  nnist  Ix',  chosen 

for  the  defence  of  roads  and  railway  junctions,  or  otlK'r  lines  a?  ct>ni- 

mnnicatioD,  and  accorduigly  the  key  of  a  position  usually  rests  on  u 

iwd. 

With  reference  to  the  adaptability  of  the  system  to  the  rapid 
movements  of  Armies  in  a  cami)aigu,  it  will  bo  observed  thai  these 
shields  can  be  drawn  by  the  men  reversing  their  position,  and  this 
would  be  the  easiest  way  on  a  march,  and  that  they  admit  of 
the  men*H  packs,  great  coats,  arms,  and  annnunition  being  placed 
oa  thenL  Tliey  could  also  Ixj  assist<.Hl  in  rapid  marches  by  liorses 
with  the  lasso-equipment,  with  which  a  considerable  proportion  of 
freiy  troop  of  cavalry  and  artillery  is  now  providcMl.  When  it  is  cou- 
(Mdered  that  every  soldier  on  the  march  must  carry  articles  with  him, 
the  weight  of  which  amounts  to  about  50  lbs.,  and  how  much  more 
easily  burthens  are  wheeled  than  carried  where  roads  <»xist,  I  ihink  it 
may  probably  l»e  found  in  practice  that,  far  from  encumbering  an  Army, 
thie  machines  on  wheels,  by  relieving  the  men  of  weight,  would 
enable  them  to  outmarch  and  outflank  tliose  that  have  to  ciirry  their 
kit,  that  is,  to  do  more  than  the  present  average*  of  abonl  ten  miles  a 
day.  Snp])osing,  however,  it  shtmld  be  found  more  fatiguing  for  tlie 
soidierB,  though  working  by  relays,  to  wheel  thtvse  shields  laden,  than 
to  march  under  their  kit,  as  now,  I  dcmbt  if  anj-thnig  would  be  lost, 
for  it  is  not  imi»i"obable  that  the  training  rocpiisite  to  enable  troops  to 
handle  them  freely,  would  prove  so  advantageous  as  to  give  tlieni  a 
ckw  superiority  in  the  contest,  in  like  manner  a<  the  laborious  training 
which  the  Roman  legionaries  undenvent  to  enable  tluMU  to  march  under 
their  ponderous  arms  and  accoutremeikts,  gave  them  un  irresistible 
anperiority  when  they  met  the  foe. 

The  Weights  carried,  and  the  marches  made,  by  modern  trooj>s 
appear,  indeed,  contemptible,  when  compared  with  those  of  soldiers 
iu  tlie  middle  ages,  and  of  the  (Irt'ek  ln)plites  and  the  IJonnm 
legionaries.  It  seems  ])robable  that  the  latter  under  the  .Seipi()s 
carried  60lbs.  weight  Ixjsides  their  arms  and  seven  intrenching  stakes, 
mid  their  usual  march  was  20  miles  (or  donblr  the  length  of  a  modern 
day*H  march),  and  we  know  lu>w  they  vanqnisluMl  their  lighter  armed 
coemicfl.  It  seems,  indeed,  establisheil  by  the  coneurre:it  testimou}* 
of  history  that  the  lighter  armed  and  accoutred  forces  have  almost 
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invariably  euccumbed  in  tho  shock  of  battle  before  those  which  hal 
been  more  heavily  arraod.  and  1  think  the  euperiority  on  the  «id»f 
the  latter  may  fairly,  and  with  groat  probability,  bo  aacribed  to  A 
high  physical  development  and  powers  of  ondnrauce  ent^Ddered  t 
their  timoing'.  At  all  events,  weight  appears  to  tell  in  the  ci>niti< 
lleferring  to  the  intrenchmg  stakes  carried  by  the  Koman  trof>p3,  it 
known  that  the  legions  iiGver  encamped  for  the  night  without  ii 
troiichiug  themselves.  This  practice  ensured  them  a  period  for  re 
and  sleep,  less  eubjcct  to  disturbance  than  can  be  enjoyed  liy  troo| 
not  so  protected,  therefore  requiring  a  smaller  proportion  of  the  ma 
to  be  on  guard  and  picket  duty.  May  not  tnio,  in  great  laeasun 
account  for  their  apparently  greater  powers  of  endurance  ?  and  migl 
not  similar  advantages  be  enjoyed  by  a  division  of  a  modem  arni; 
furnished  with  the  ready  means  of  surrounding  Lliemselves  with 
rampart  which  these  sliields  would  furnish  f  Tho  projKirtion  i 
mantleta.  which  1  propose  to  allot  to  each  regiment,  would  undo) 
six-sevenths  of  an  acre,  and  tlioao  of  four  regiments  combiued.  nboi 
ten  acres,  or  57,000  square  yanis  i  it  is  evident,  therefore,  that  wit 
the  help  of  these  and  the  artillery  and  ambulancoa,  rocket,  and  stoi 
waggons.  Ac,  a  division  might  readily  surround  itself  witll  a  forttd 
able  rampart. 

As  regards  the  number  and  disposition  of  such  sliields  on  a  field  i 
battle,  I  would  suggest  that  an  army  adopting  them  might  be  odn 
tageously  divided  int/>  heavy  and  light  troops;  a  battalion  of  I. 
foiTner,  1,000  strong,  with  tliree  or  four  guns  in  line,  having  say  U 
shiebis,  would  show  a  front  of  about  720  ft.,  whilst  an  equal  nuoib 
of  light  troops  without  shields  would  act  as  tiraillears  on  the  Hank 
and  fonn  a  reserve  ready  to  strengthen  the  column  for  the  final  rudi 
If  the  system  of  mounted  infantry,  which  was  found  so  useful  in  tl 
American  contest,  should  be  adopied  into  oui-  wrvice,  I  dbcmld  think 
couple  of  borsea  might  advantageously  accomiMiny  each  shield,  one  i 
which  could  then  wheel  it  forward  when  under  lire,  in  the  man 
represenlfid  in  Fig.  1.     The  shafts  can  easily  he  iidapted  for  this, 

The  linea  of  trajectory  niarkc<l    in   Fig.  4   show  how  slight    t] 
drop  of  the  bullet  is  at  modeiute  ranges,  till  the  nearer  li.)  the  slitdi 
,   the  more  complete  ia  tho  protection ;  therefore,  it  may  bo  guppoat 
that  the  matiuct  of  self-preservation  would  keep  the  reserves  well  up  i 
the  front,  and  would  deter  from  straggling,  and   thus  iuspint  tl 
tendency  to  massing  and  mutual  reliance  which  ia  said  to  be  ao  va 
able  in  mfantry,  ana  to  give  so  decided  a  superiority  to  the  troopa  tl 
possess  it.    Should  such  a  method,  as  I  have  here  iudlcntcd,  be  foc— 
even  moderately  successful,  I  think  there  can  be  no  doulit  but  that 
will  confer  so  gi-eat  a  superiority  on  the  troops  that  adopt  it,  w  t 
force  its  adoption  on  other  nations  as  has  bi-en  iho  case  with  annoui 
plated  shii)s,  with  the  Minie  rifle,  and  with  the  brei>oh- loader,  but  I  a 
far  from  thinking  that  our  national  advantages  would    thereby  L 
neutrahzed.     I  beliex-o  on  the  cojitrnry  that  those  great  qualities  ( 
British  troops,  culm  and  intrepid  courage,  steadiness,  and  i-nduranot 
which   have    met    with    hucIi    entimsiatic  admiration   fnm    hostil 
"-•mmaiidcrs  like  XLi|Julcon,    ,^[;lrmon^,    .Marshal   llugfaml,  and  Cu 
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robett,  would  then  once  more  assert  their  proper  ascendancy.  I 
think  it  will  be  found  that  the  adoption  of  defensive  armour, 
such  u  this,  will  by  no  means  render  these  qualities  obsolete  or 
uselen,  but  rather  that  by  wresting  from  the  mere  marksman  the 
adviBtage  which  he  now  too  exclusively  enjoys,  and  by  bringing 
the  issue  of  battle  once  more  to  a  hand-to-hand  contest,  it  wiU 
restore  the  superiority  to  those  physical  and  moral  endowments 
which  constitute  true  manhood,  and  to  which  the  superiority  pro- 
perty belongs.  I  hope  it  may  prove  so,  for  I  hold  with  the 
CheYalier  Bayard,  "C'est  une  honte  q*uu  homme  de  coeur  soit  ex- 
pose a  perir  par  une  miserable  frequenelle,"  and  with  the  Marshal  de 
Hootluc,  "  Would  to  God,  that  accursed  instrument  (the  arquebus) 
**  had  never  been  invented,  many  brave  and  gallant  men  would  not 
"  then  have  been  killed  by  cowards,  who  would  not  dare  to  look  in  the 
^  face  him  whom  they  murder  with  their  wretched  bullets."  In  fact, 
should  some  such  means  of  neutralizing  the  murderous  fusillade  be 
idopted,  I  think  a  small,  well  disciplined  body  of  strong,  resolute,  and 
stetdy  men,  such  as  our  army  is  mainly  composed  of,  would  drive 
before  it  a  larger  number  of  inferior  troops,  though  similarly  protected, 
u  certainly  as  the  Macedonian  phalanx,  or  the  Koman  legion  drove 
before  it  the  hosts  of  Asia  and  of  Africa,  as  certainly  as  they  thcm- 
selres  have  borne  down  all  opponents  in  the  bayonet  charge,  a  charge 
which  is  now  regarded  as  a  thing  of  the  past,  but  which  I  hopci  may 
thus  be  restored.  I  believe  our  troops  would  thus  recover  that  clear 
Hperiority  over  all  continental  forces  which  for  centuries  they  have 
midonbtedly  possessed,  but  of  which  the  mechanical  improvements  of 
lite  years  introduced  into  the  appliances  of  war,  have  probably,  in 
8ome  measure,  deprived  them. 

Aimour  has  been  introduced  into  the  Nav}**,  and  it  is  now  admitted 
to  be  an  essential  condition  of  naval  engagements,  why  should  it  not 
be  also  admitted  into  the  Army  ?  Let  it  not  be  sup)>osed  that  its  use 
i«  any  indication  of  cowardice ;  far  from  that,  the  shield  is  the  very 
fanblem  of  chivalry,  it  was  the  inseparable  companion  of  the  soldier 
daring  the  most  heroic  periods  of  modem,  i.e.,  mcdiivval  as  well  as  of 
udeDt  history.  Not  only  was  it  borne  by  tlio  knights  and  nien-at- 
tnns  in  the  middle  ages,  but  the  English  archers — that  glorious 
infantry,  which  so  nobly  sustained  the  honour  and  greatness  of 
England  during  two  centuries — fought  bcliiiid  a  wooden  i)avoi8,  or 
•bield.  One  of  these  pavois  may  now  be  seen  in  the  Meyrick  Collection 
of  Armour. 

Armour  was,  in  fact,  from  the  earliest  liistoric  iK>rio<ls  an  attribute 
of  advanced  civilization  and  high  culture,  and  continued  in  universal 
■e  until  improvements  in  fire-arms  rendered  it  inii>ossible  to  carry 
uythuigthat  was  proof  against  the  force  of  gunpowder;  and  from  tliat 
tone,  I  think  the  only  method  of  restoring  the  balance,  and  gi\*ing 
beroisin  once  more  a  fair  chance  against  men'  manual  dexterity,  has 
been  to  place, the  armour  on  wheels,  as  is  here  attempted.  The  ex- 
pense of  these  shields,  if  niauufacture<l  on  a  largo  scale,  would  not 
*  think  be  more  than  5/.  each,  in  fact,  as  steel  is  becoming  nearly 
u  cheap  as   iron,  and   as    one  to   every  dozen  men  of  a   division 
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would  ]irohalily  bo  sm  ample  proportltm,  llio  axi)«ue  wonl'i 
ftxti-avag^iit.  The  ra<t,  however,  of  th**  equipment  of  uii  urmy 
the  fi^lii  beiii^  thiis  iiicreawd.  in  like  itianGor  willt  tlii:  iiivoutji 
arraour-plftted  eliips,  awd  every  othur  iinprovuinent  in  iJ»-  miiJmi 
»ppU(>rnoe8  of  WW,  tetin  nece*«kvily  in  fiivoiir  of  liigh  irivUiwitnm  Am 
<xinC()iuitnnt,weaJlli,  fciritgiveBaiiijicunteatabkiadvdnlug^  to  llmhij;. 
OTganizt^i,  thurcmghly  trkiued.  aiid  w«kl-0(iuipiwd  forces  o( 
atat*  over  the  row  lt'vi«s  of  moK  populous  but  poorer  ones,  tt<  a  stflni 
army,  though  but  Binall,  wer  luvim  en  ma***'  and  the  Ijaiidwohr. 
over,  this  sdvsntago  oannot  but  be  enhanced  io  tti«  case  of  »  giiiat  tai 
farturing'  and  commercial  nation  like  ounielvcs,  pre-eniiiiiwt  abut 
other  nations  in  the  {loaeesfiun  of  ir<»i,  and  in  the  uiBauit  and  faci 
for  workio;;  it:  to  lunke  an  iron  rampart  an  indiapensable  adjuao 
armies,  is  to  give  us  at  once  a  vast  aupcri 

Inventions  of  tllis  kind,  whicll  increasx 
also  obviously  favmirablo  to  us  in  oiu>int.i 
tiou  and  the  landing  i>f  sucli  shields  involi 
for  tile  B|)ot«  for  di»pnibikrkati<ni  to  lucalit 
and  tinis  greatly  diminish  tlie  diauceu of  tt  !iiir|iri^c-.  ili<-  "u\y  ii':il  dunj 
to  which  Kuglaud  is  f  sposwi. 

TliK  OnjTnu\!i :  If  nnj  gi'utleianii  wixlic*  to  make  any  rrmiirka  upon  Uif  pm 
of  Mr.  EdJv,  wp  «bnli  be  very  gUd  Io  hear  hiro.  It  i«  a  rvrj  inpiiiiiiu  lagg* 
but  ita  apphaihfllty  is  the  qunUoii.  Tlifra  is  diid  point  upon  whinli  t  (houll 
to  *ak  for  itirortnulioii :  Jiow  is  thiB  manttvt  to  bv  moral  un  a,  nuuvh ;  nnd,  i 
nreadvandne  tu  attRok,  liow  nre  you  to  moTFtbii  nilJi  thpjnaD[«ei7ing  tltrirj 
wcka  aaii  ridus  ? 

Mr.  Edi>v  :  Kach  of  thoM  iritl  Bholter  «ri  men,  ani]  all  the  t'a  men  nn  b) 
moio  it  and  follow  it.  Thy  wiiy  in  whjtih  Uiej  »ro  liaTiu<e>ml  in.  ia  utcply  by* 
with  a  lundlc  in  it,  whicb  tlioy  mm  drop  in  ■  muBumt.  "Iht-j  carry  UKir  til 
one  luuid,  and  with  Ibo  other  puU  tlM  rope.  Tb«  iJiing  i*  miilj  van  ow 
graand,  aoch  u  a  good  mail,  by  unv  man,  b»iiauM<  it  is  ■«  urmi;  UalauGinl  that'  _ 
ia  no  weight  on  the  lundles.  J  boljevf  nix  uum  oon  riiu  it  an/wlkora,  at 
eronta,  auywhcm  where  field  artUWy  can  go. 

The  Cbubmik  :  Wliat  is  tllr  height  of  the  wheela  f 

Mr.ErajT:  Rather  more  than  thwe  fcot.  tile  weight  oftiiii  plata  wUch  1 1 
made  three  •eiglillu  nf  an  iuoh  think,  is  4^  p«t.  But  1  Kate  tie  doubt,  frluH 
that  1  can  oaaily  reduce  the  nei^t.  WiDi  platen  of  thu  thiKLiMM  (puintiq 
would  be  oaly  34  cirl.  AuJ  if  theeo  plates  (|K)intint[),wliiiiti  harn  hi-en  piorodi 
Uiu  Henry-Martini  rifli>,  were  eonaidercd  suMuicut,  Ihey  vroiild  reduce  it  •till  n 
The  wel^it  ot  thia  platv  ii  only  about  half. 

The  CS4IBUAW ;  Ib  it  a  aUiA  plate  f 

Mr.  Eddt  ;  It  ia  of  homogeueous  iron,  and  tlir  whale  wvifr''''  "^  thitplota  i*d 
3  cwt. ;  30  Unit  for  «ii  men  (-nch  man  would  only  liave  Ut  wheel  hall'  ■  owl.    3 


nuiuuiliiin  iiTutfiGiiHl  by  the  plati 
(root.  Each  of  Uiv"B  huies  WDiiliI  MH77  1,200  roimdi.  ofirLP  new  arm.  l.CXH}  roi 
weigh  about  100  Ibf.  But  un  the  inan4i,  with  (lie  plan  of  mounted  infanta^.  «l 
ia  rery  adranlageous.  Hie  bent  way  would  be  to  allucl.  one  liiir**  at  loMl,  mf, 
honct.  whieh  oanld  whcul  the  aliiuld  inde[iandaul.ly  of  tJao  men.  Ihia  dam 
(Iv'ig-  t)  ehuwA  iJic  pnH'cLion  wliirli  the  aliiidd  gfn'»  lu  lit  Toen.  Lbey  w 
tinly  prolittwrl,  uxeept  part  of  llio  leg  of  One  man, 

"  ■      ■  "  jy.  K,.L ;  Way  I  ask  how  that  light  field  g«n  (Fig,  1)  ii  proptH 

mught  thrown  ou  to  thu  weight  of  the  gun?  and  h  ^^ 

-■■---      -    ■  ■■       -    -iBgun? 
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Colonel  Grat  :  Do  you  funcy  they  exert  the  same  motive  power  traced  in  tlmt 

WIT? 

Mr.  £ddt  :  Certainly  not ;  but  tJiey  can  be  reversed  on  the  uinreh  (Fig.  2).  Four 

homes  can  be  attached  ns  at  present.     In  iietion  th<'y  wouhl  be  inich^r  covcTj  at- 

tiehed  in  the  rame  way  a»  hon^efl  arc  attached  to  a  Cro:tskiirH  reaping  machine 

(Fig.  1).    Tlie  rcsintanei'  to  a  reaping  machine  goine  tlirongh  a  field  u  very  great ; 

twt  it  U  found  that  two  hor»eH  put  on  beliind  can  piuh  a  rcapiug-macliino  foi'ward 
udent  the  com  down.  In  the  Bauie  way  tliis  shield  can  be  puislied  forward  in  front 
of  the  enemy.  It  {»  intended  that  two  horses  shiill  propel  the  machine  when  it  lb 
■nderilre,  and  then  tlio  horM*s  are  taken  out.  to  allord  cover  for  the  nu'u  (Fig.  3). 

Golaiiel  Quay  :  Can  you  take  that  giui  over  a  hill  ? 

Vr.  Bddt  :  I  do  not  know  tliat  I  can  in  this  way  (Fig.  1).  But  four  liorses  could 
fow  it,  jiaat  in  the  same  way  aa  they  do  at  present  on  the  nmreh.  It  is  only  in  the 
PMiiut  of  the  enemy  that  two  horses,  proti>etcd  by  the  shield,  would  push  it 
Mud.  Still,  the}'  would  hare  the  same  power  tliat  horses  have  in  pusliing  a 
Rning  machine. 

Ookmel  Quay  :  Do  jou  think  the  shield  adapted  for  field  artillcr}-  ?  Suppose 
tlis  shield  were  shot  away,  do  you  not  think  the  gun  would  be  rendered  unser^'ice- 
lUe  «■  ifoeount  of  the  want  of  a  proper  trail  ? 

Hr.  Eddt  :  I  propoee  that  this  phould  bo  of  wood,  strengtlienod  by  iron.  It  is  a 
koK  timil ;  therefore,  the  weight  need  not  be  so  great. 

CokMiaL  Obat  :  You  say  the  sliicld  exercises  a  certain  amount  of  compensating 
weight  fiar  lightening  the  trail  ?  It  apjK'ars  to  mc  that  your  gun  would  be  rendered 
■■di  more  caailj  unseTriocable  than  one  of  our  present  gmiii.  Do  you  not  think 
itwnldP 

Mr.  EvoT :  Very  likely.  But  then,  it  si^cms  to  me  a  great  point  to  protctH;  your 
bonei  irader  fire.    At  present  the  horses  are  uu])mteetcd. 

r4llaiid  Gbat  :  If  tlw  shield  were  shot  away,  I  sliould  think  the  gun  would  be 
nidemd  iiiim  nii  imhli  by  one  sliot. 

Kr.'BnDT:  A  shot  might  pass  through  it,  but  I  do  not  think  the  shield  would  be 
CMriad  swm.     Of  ooune,  a  gun  can  bt;  eaitily  disabled  by  a  shot  now. 

Cdlonel  Gray  :  Of  course,  that  is  the  diiliculty.  Yours  ir^  a  ver}-  good  plan  if 
joa.  eao  curj  it  out. 

Mr.  Eddt  :  In  all  these  things  there  mui>t  be  a  balance  of  advantages  and  dis- 
idnntages.  There  can  be  no  advantage  witiiout  some  corresponding  disadvantage. 
But  I  suppose  it  would  be  a  great  thing  to  bring  up  guns  under  heavy  fire  witli 
pwtaetiuu  to  the  horses,  because  within  moderate  rangett  it  is  so  easy  to  disable  a 
gnn  bj  shooting  a  horse ;  if  you  can  protect  the  hori>e  it  is  a  great  point  gained. 

The  CHAIBMAir :  That  is  supposing  your  artillery-  fire  is  les;;  effective  at  any 
dkliiinj  than  infantry  lire.    Is  that  the  faia  ? 

Hr.  Sddt  :  I  should  have  thought  it  wa4. 

Ihe  Chaibxak  :  That  is  tlie  question. 

Colonel  Obat  :  Tlie  range  of  tlie  Armstrong  gun  is  fully  eqiuil  to  that  of  any  rifle 
^Hthas  been  inrentcd  ;  therefore,  I  think  you  would  find  in  an  artillery-  engagement 
tint  your  gnn  would  be  much  more  quiukly  unserviceable  than  the  present  style  of 

Hm  CHinvAN :  The  question  is.  why  should  you  bring  your  guns  under  the  fire 
of  in&nlry  if  tlicj  have  a  su{)erior  inrc>  ? 

Oblonei  Quay:  It  would  be  n  mistake  to  brintr  your  artillery  under  infantry  fire. 
-^  your  men  and  horses  would  be  probably  rendered  unserviceable. 

Tiie  CllAlKllAN  :  You  do  not  propi^e  your  shield  as  ettective  against  any  artillery 
tie? 

Vr.  Eddy  :  Xo  ;  but  against  shrapnel,  yes. 

CobnelORAT:  I  think  that  is  it ^  weak  point,  tluit  the  ii\u\  wt)uM  be  quietly 
"*fe«d  nnserriccable. 

Ifajor  McOwiBE  :  Another  objection  api)ears  to  nie  to  be  that  if  tlie  shii'ld  werr 
'^'^by  a  rifled  shot,  the  splint-ers  from  it  would  have  the  same  etfect  on  the  me7i 
fod  horses  that  a  shrapnel  would.  If  that,  shield  were  struck  by  u  shot  it  would  ily 
^  iplinterSi  and  tney  would  act  as  a  shell. 

z  2 
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The  CiU-lKitAN  ;  It  is  mode  of  wrought  iron,  ia  it  not  ? 

Mr.  EctiY:  Yes,  of  wrought  iron. 

The  CHAmuAN :  I  do  not  tbiuk  tbjit  wrought  iron  would  have  the  t 

Major  UcQwiBE :  But  if  the  shield  were  split. 

Mr.  Eddy  ;  I  have  not  hsd  the  opportunitj  of  trying  it  with  a  round  shot,  but  I 
ftucj  a  round  shot  would  go  through  it. 

Major  Mc&WIBB:   I  tliink  you  would  find  thiit  it  would  ba  shot  nway  in 
short  time, 

Mr.  Edit:  This  plate  ahows  no  splintem.    It  has  been  fired  at  with 
the  new  bullets,  lead  hardened  with  tin.     I   laney  as  the  shield  is  made  of  homo* 
gen(^oua  iron,  that  a  round  shot  would  go  through  it. 

M^or  McGwrEB ;  That  drawing  (Fig.  4)  roproapnts  tho  shield  on  Wei  ground. 
If  the  men  were  marching  on  cerj  fair  ground  tbcj  would  be  able  to  see  the  grounil 
that  thej  are  marching  orcr.  But  OTor  rough  ground  thej  could  not  possibly  keep 
their  order  of  msreh. 

Mr.  E»DT  :  It  ia  only  when  the  men  want  to  be  protected  that  they  would  not 
march  freely.  The  shield  is  so  light  that  one  Or  two  men  ran  nm  it  alone  OTSt"' 
any  ordinary  ground.  It  la  only  when  they  are  in  front  of  an  enemT,  and  want  thiv 
prot«i;tion  of  the  shield,  that  the  men  will  crowd  behind  it.  Then  tuey  would  be  '" 
the  order  shown  on  that  drawing. 

Mnjor  McGwiBB ;  Another  disadTantagB  strikes  me.  That  aeema  suitable  for 
lercl  ground,  hut  in  attorking  a  height,  the  troops  would,  in  nine  eases  out  of  ten,' 
have  to  descend  a  hill  into  a  valley  before  they  ixiuld  ascend  the  height  upon  which 
the  enemy  is  posted,  and  they  would  bo  exposed  all  the  time  they  were  desci  "  ' 
the  hill  and  crossing  the  Talley. 

Mr.  Eddy  !  Whenever  they  w 
[Fig,  6).    There  is  another  way       ,  „  „      __ 

one  knee  on  the  frame  ;  the  other  leg  is  protected  hj  the  wheel,  and  they  fire  over* 
that.  It  formBabr™stwork,On]y  the  head  ij  eiposed.  But  if  tliey  wanted  to  flr» 
B  distance  of  a  thousand  yards  they  would  pull  up  the  shield  and  Gre  lying  o!  * 
ground. 

Mi^or  UcOwiSE  :  It  is  very  hard  in  manceuvrlng  troops  to  keep  line  or  formation 
of  any  kind ;  even  to  form  front  from  column  is  very  dithcult,  because  the  men  hare 
to  work  xig-iag,  they  seldom  come  in  a  straight  line  (o  arrire  at  their  point,  Hm' 
the  shield  ever  been  tried  under  these  circumstances  ? 

Mr.  Kbdy  :  No,  I  have  only  just  made  this  shield  ;  but  if  the  men  were  sttaehed,' 
to  the  shield,  and  were  protected  hy  tho  shield,  I  should  have  thought  that  they 
would  keep  close  behind  it  for  shelter. 

The  CbiibmaH  :  There  is  no  doubt  that  all  these  are  intereating  subjects  for  dll^l 
cnssiou.  Whether  the  inventions  arc  practical  or  not,  is  the  point  that  we  ore  nut] 
hero  lo  consider,  after  one  has  had  the  opportunity  of  looking  at  them,  "tlie 
diflicully  with  all  iufentions  of  this  kind,  ia  their  portabihty  ;  how  are  you  tc  g«t 
these  tlungi  to  the  places  where  they  itro  to  give  cover?  There  is  no  douht  that  ■ 
gabion,  a  n£e-pit,  or  a  steel  mantlet,  or  anything  that  can  give  cover,  is  a  very  goof*; 
thing,  hut  how  you  are  to  get  these  tbinga,  invented  to  give  protection,  where  thoy  anS 
wanted,  appears  to  be  the  difficulty.  There  is  no  doubt  that  tho  discusaion  of  tbesal 
queationa  is  oxceodinely  interesting  in  a,  niililjiry  point  of  view.  We  are  very  muoV 
obliged  to  Mr.  Eddy  for  bringing  this  plan  before  us,  and  for  the  trouble  he  h 
taken  in  giving  rise  to  a  discussion  on  sn  interesting  point  of  military  warfare. 
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AMMUNITION  SUPPLY  CAR. 
By  Lieut. -Colonel  T.  Martin,  late  4th  K.  0.  Regiment. 

The  sapply  of  ammunition  to  meet  the  requirements  of  the  present 

breech-loading  rifle  has  necessarily  become  a  matter  for  serious  con- 

adention :  the  fear  that  men  will  exix^nd  too  many  cartridges  in  action 

his  already  been  expressed  by  high  authonties,  and  all  sorts  of  dodges 

UB  had  recourse  to  to  prevent  soldiers  firing  too  fast ;  for  instance, 

flbootiDg  out  the   names  of  men  to   fire  during  independent  firing, 

desiring  men  to  expend  only  two  or  thi'ee  rounds  on  any  given  occasion, 

or  nuJmig  men  count  twenty  paces  between  each  shot  while  firing  as 

sUnnisbers  halted.      Hints   to    Commanding  Officers,    entreaties  to 

QSoers,  cautions  to  Supernumeraries,  and  orders  to  men,  fail  to  restrict 

the  expenditiure  of  blank  ammunition  on  pageant  field  days ;  the  only 

netas  I  can  recommend,  for  conquering  the  propensity y  is  to  tie  two 

roaodB  together,  and  thus  compel  the  men  to  untie  them  before  firing 

them  off.    All  this  firing  may  answer  to  keep  public  expectation  up  to  the 

nutfk;  because,  on  such  occasions,  a  ^^ bouquet*'  of  fire  becomes  as 

essential  at  the  conclusion  of  a  field  day,  as  at  a  gala-night  at  the 

Ci^rtal  Palace. 

If  field-days  are  for  the  gratification  of  an  admiring  public,  and  to  be 
got  up  cheaply^  let  us  by  all  means  obstruct  the  Moldier  in  his  endeavour 
to  shorten  the  field  day  by  showing  off  his  Snider ;  but  when  our  field 
^ys  are  for  instruction,  the  soldier  should  l)e  taught  the  real  value  of 
kis  breech-loader,  and  to  become  acquainted  with  "  his  own  power," 
^nd  how  to  use  it  on  occasion  when  the  favourable  turn  of  the  tide  of 
battle  may  depend  upon  his  being  able  to  fire  rapidly  and  well. 

It  does  not  require  much  experience  for  a  private  soldier  to  learn  the 
^ue  of  ball  ammunition  on  service  ;  he  may  on  a  field  day  do  his  best 
^  ^  rid  of  blank  ammunition,  in  ho(>es  of  shortening  the  drill,  but,  in 
JcUon,  the  consciousness  that  his  life  may  depend  upon  the  good  use 
^  makes  of  his  ball  ammunition^  will  influence  him  not  to  waste  it. 

We  must  not  now-a-days  jud^e  of  the  soldier-element  by  the  anti- 
^pateJ  standard,  which  counted  it  ix?rfe(!tion  *'that  soldiers  should  not 
^*^Uik;'*  that  old-fashioned  brutalizing  idea  has  been  swept  away,  and 
^  educated  British  soldier  of  18G8  **  thinks,"  and  feels,  that  he  has 
*8  moch  right  to  indulge  in  the  luxury  of  thought  as  any  one ;  and  it 
^^^Unot  be  denied  that  the  march  of  intellect  in  the  British  soldier  has 
*©pt  pace  with  the  improvement  in  his  weapons. 

"Extra  ammunition"  is  now  the  outcry,  and  many  suggestions  have 
Steady  been  made,  and  experiments  tried,  as  to  the  number  of  rounds 
*  man  should  carry,  and  how  he  ought  to  carry  them,  but  ail  agree  u|)on 
^(>oring  knapsacks  during  actual  service. 

As  the  map  of  Grcnnany  was  changed  in  seven  days,  we  may  mmlestly 
*^PP08C  that  any  other  map  maybe  ahercd  hi  a  fortnight.      We  all 
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know  tbat  a  man  com  be  clothed  and  shod  to  meet  the  WGitr  and  tear  ctf 
fourteen  daya'  Moose  shooting  in  Canadii,  without  reijuiriiig  any  change 
but  socia  j  why  then  should  we  not  pnifit  by  this  knowledge,  and 
learn  to  drt?ss  and  equip  our  troope  for  a  foarteen  days'  war?  We 
sbould  leave  our  knapsacks  or  bundles  in  chargf?  of  the  Control 
Department  duriDg  Witr,  at  any  point  wc  start  from  for  fourteen  days' 
real  active  work.  Give  ua  plenty  of  ammuuition,  some  dried  beef,' 
biscuit,  and  presored  potatoes,  not  as  rations,  but  merely  to  carry  in 
the  event  of  rations  failing  on  any  porticalar  day.  or  on  getting  too  fat 
a-bead  to  receive  any.  We  might  ease  the  soldier  of  balf  the  wcngbt 
of  hie  present  knapsack,  and  still  give  him  extra  ammunition,  a  li^it  _ 
waterproof,  a  blanket,  a  |>air  nf  e^Ltra  sook!^  reaerve  food,  a  piece  of' 
soap  and  a  towel,  taking  cnre  to  distribute  these  valnahlu  conveniently' 
and  jndicioHsly  on  his  persnn,  I  have  not  mentioned  bonim.  becauM' 
they  could  always  be  supplemented  from  the  enemy  or  tbe  ki&od.  ' 

I  now  come  to  tbe  ^tumbling  blotrk  of  all  advance  parties,  out-po«tBt' 
akirmiehej'8,  and  indeed  of  lines  and  squan'e — tbe  supply  of  AmrnS'' 
uition.  There  is  no  part  of  our  regimental  ayBtem  so  incomplete;  I' 
therefore  hope  that  my  endeavour  to  meet  tiie  deficiency  may  prov^' 
acceptable. 

I  have  here  a  email  aronninition  hand  car,  of  my  construction,  whidi' 
can  supply  40  rosndit  per  man  to  a  aubdivision  (Plate  xv,  fig.  V)i 
This  car  can  be  drawn  with  perfect  ease  by  a  pioneer,  dnmmiffl', 
bandsman,  and  does  not  occupy  more  than  a  man's  standing  gr 
in  the  ranks,  in  coluimi,  or  in  aqunro.  The  i¥volntions  of  the  wl 
are  registered  on  a  dial,  which  indicates  the  distance  marched  by  i 
subdivision,  a  considerable  advantage,  because  places  to  advance 
retreat  upon,  C'an  be  accurately  measured  and  marked  fur  tbe  iufoimatio 
of  othem;  the  cars,  however,  need  not  all  be  provided  wHh  registers. 
If  it  be  feared  that  some  men  wilt  fire  rapidly  in  action  merely  tt 
get  rid  of  the  weight  of  their  ammunition,  here  then  is  a  remedy 
l>ocause  when  a  man  knows  that  there  is  a  reserve  supply  of  ammtf 
nition  at  hand,  to  make  good  liis  "  wilfol  waste,"  be  will  scarcely  takl 
the  trouble  to  fire  (quicker  than  absolutely  necessary.  One  nf  the  , 
advantages  of  this  mode  of  supply  is,  Ibat  men  icill  feel  more 
fidence  when  they  know  that  tliey  are  Imelxd  by  a  reserve  of 
iiition,  and  have  not  to  trust  to  being  supplied  by  means  of   ' 

animals  led  by  cowardly  muleteers.  

The  pioneers  of  the  pei'iod  when  fnlly  equipped  are  neither  mef^ 
nor  warlike ;  they  seem  strapped,  bucklod,  and  pinioned  to  pickaxea 
crowbars,  and  knapsacks.  I  wonld  relievo  the  pi  mccr  of  bis  banjei^ 
and  carry  more  useful  irmXs  on  Ibc  ■•  hand-car,"  or  give  each  mani' 
small  pickftse  or  lioe  on  service,  as  the  French  have.  The  car  shotd 
carry  a  few  gun-spikes,  some  totiniiquete,  plaster,  and  buridagt-s  fOi 
the  use  of  the  sub-division. 

These  ammuuition  hand-cars  would  also  serve  as  magasines  to  OUK 
posts,  picijuets,  trpucbes,  &c. 

During  action  tbe  ammunition  of  the  kini>d  and  wotindf^  could 
collected  in  them  for  future  supply;  after  action  they  would  WrM 
remove  the  dead  and  wounded.  ^|H 
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III  time  of  peace  they  could  1h^  used  for  tlio  removal  of  ball  ammu- 
uitkni  to  and  from  nmgaziucs,  or  for  the  issue  r>r  collection  of  blank 
amniunition.  They  would  prove  of  fyreiit  sijrvice  in  judging- distance- 
pnctice,  reconnoitring,  route  marching,  laying  out  llnc^4  for  trenches, 
ud  baHCR  for  surveys. 

Instead  of  ammunition,  some  of  these  cars  might  be  used  to  carry 
intpeoching  tools,  and  one  or  two  ought  to  be  iitted  with  surgical  iui- 
plemcntR  and  a  few  useful  medicines,  which  niiglit  be  tlie  means  of 
t«vin{;  many  valuable  lives. 

Tbis  ammunition-supply -car  is  of  full  size,  has  wrought  iron  wheels 
and  axle,  and  is  consequently  not  liable  to  injury  from  bullets. 
The  handle  by  which  it  is  drawii,  is  a  ]>ioneer*s  spade,  the  blade  of 
which  and  the  two  bill-hooks  protect  the  ammunition. 


SKELETON  AMMUNITION  CAR. 

1  have  also  constructtnl  a  skoleton-car  (Fig.  2),  on  which  tlio  ordi- 
nary regulation  rifle-amniunit ion-case  <»r  Ijox  can  be  I)1u<xm1,  the  box 
foriniiig  the  body  of  the  cur.  A  l)ox  of  aniinunition  can  thus  be  con- 
veyed to  any  piirt  of  the  field,  and  when  delivered,  the  skeleton  car 
he  retunied  to  the  magazine  for  another  box. 

The  ammunition  shcmld  be  packed,  according  to  my  method  (sei^ 
Plate xvi,  fig.  1),  in  cases  c^uitaining  720  or  »H0  rounds;  one  uniform 
size  and  shape  should  be  decicjed  upon,  and  the  cars  made  to  fit  them. 
The  lid  of  the  box  shouhl  be  made  to  shde  out,  to  save  the  Imuble  of 
breaking  it  o])en. 

In  an  admirable  paper  read  at  our  List  meeting,  on  the  subject  of 
"Military  Transport,"*  everything  desirable  seemed  to  be  provided  for, 
except  a*  safer  means  of  supplying  ammunition  tfun'mj  action  from  the 
dirigionai  and  brigade  stores,  to  tlu>  troops  actually  under  fuv. 

We  must  still  depend  uimmi  railways,  waggons,  ^c,  and  sumjiter 
animals  for  the  conveyance  of  rifle  ammunition  //•<;//;  the  bas(»  of  opera- 
tkwtt  to  the  field  of  action,  but.  arrived  tJun;  it  must  be  lialtiMl,  maga- 
™es  formed  at  a  safe  distance  from  the  enemy,  and  the  supply  beyond 
that  point  must  be  continued,  as  I  have  already  said,  by  means  of  iiand- 
cars. 

A  bundle  of  10  rounds  of  riflc-amnninition  weighs  1  pound  .'» 
fcchnifl,  therefore  a  case  c»Hitaining  720  wnuld  weigh  73  lbs.  i\  ozs., 
and  880  rounds  8<J  lbs.  1 1  ozs 

^apposing  one  case  to  contain  K80  rounds. 

The  weight  of  th«»  cartridges  would  be  «lMbs.  11  ozs. 
The  1k)x  . .  . .         . .  . .         . .       .'»    ., 

The  car    . .         . .  . .         . .      10    „ 


Tot.il        l:M    .,     II    „ 

AhoQthalf  the  weight  of  the  China  anibulanct*  barrow  wIkmi  nnpft/. 

•  Sro  Journal,  vol.  xiii.,  paj^e  203. 
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This  barrow  waa  adopted  for  the  conveyance  of  wouuded  men. 
Its  -weight  is  234  lbs.,  and  allowing  154  lbs.  (11  st.)  for  the  weight  of 
the  wounded  man,  we  have  a  total  of  3H8  lbs. 

If  it  was  reallff  intended  that  one  man  should  push  or  pull  thia 
harrow,  no  complaints  are  Ukelj  to  be  made  aboot  the  weight  of  my 
diminutive  oars,  and  when  we  recollect  that  our  old  vetfirans  used  to 
carry  75  lbs.  weight,  without  including  rations,  it  ia  not  difficult  to 
believe  that  a  man  can  pull  or  push  doable  that  weight  on  wheels. 

If  this  skeleton-car  be  adopted  for  ammunition,  I  think  the  other  car 
I  previously  described  might  bo  used,  with  immense  advantage,  to  carry 
pioneers'  tools,  intrenching  tools,  medicines,  and  surgical  appliances, 
which  every  man  ought  to  be  taught  to  use.  I  tried  the  experiment  in 
the  regiment  I  commandcil,  and  every  man  in  it  knew  how  to  dress 
and  bandage  wounds,  set  fractures,  atop  hemorrhage,  and  improvise 
stretchers,  tourniquets,  &c..  &c. 
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It  must  be  merely  for  the  convenience  of  packing  and  t-o  economise 
space  that  the  "  Boxer  Ammunition "  ia  done  up  in  packages  of  ( 
cartridges  placed  alternately  Cap  to  Bullet  (see  Plate  xvi,  fig.  2),  i 
aiTangement  by  which  five  percussion  caps  on  each  side  of  a  packau- 
are  liable  to  explode  if  hit,  and  the  danger  of  explosion  is  territ^ 
increased  by  the  hard  points  of  the  bullets  being  placed,  as  they  vow 
are  in  kega  or  boxes,  in  contact  with  the  caps  of  the  next  package. 

I  have  shown  by  several  interesting  tests,  the  damage -which  a  small' 
bullet,  fired  from  »  pistol  into  a  box  of  rifie  ammunition  will  produce, 
and  proved  beyond  question,  that  the  present  mode  of  packing  cart- 
ridges is  the  worst,  and  moat  dangerous  that  could  be  adopted. 

The  metal  cylinders  containing  the  powder  are  a  great  protection 
against  spontaneous  explosion,  but  a  bullet  fin>d  into  a  pouch  would 
cut  through  several  cartrid^,  and  all  the  loose  powder  wouU 
naturally  blow  up  with  sufficient  force  to  burst  the  cylindei-s  of  th8 
other  rounds  in  the  packages,  cut  into.  I  therefore  beg  to  recom- 
mend : — 

1st.  That  all  cartridges  aa  now  packed,  should  be  placed  with  th* 
erpoaed  ends  of  the  packages  towards  the  lop  and  bottom  of  the  poudl 
(Kg.  3).  an  arrangement  which  would  considerably  reduce  the  cbiuio^ 
of  explosion,  because  an  accident  could  only  happen  from  a  sliol 
being  fired  from  a  height  into  the  top  of  the  pouch,  or  by  a  piece  oi 
shell  sti-iki ug  it  from  below. 

2nd.  As  to  the  old  pattern  iiouclies,  in  which  one  of  the  compart' 
ments  is  too  narrow  to  receive  two  packages  with  the  cartridges 
upright,  they  should  never  carry  more  than  three  packages,  (100 
in  the  larger  compartment,  and  oitt  placed  diagonally  across  tbflf 
smaller. 

The  new  pattern  .10  round-pouch  (Fig.  4),  issued  in  18fiG  to  s 
Corps,  has  5  com[iartiaeuta,  too  narrow  to  receive  "  Boxer's  Ammunition'* 


Ooveruuitait  ncwpnltpiii  SOroundn 
Symm  //        I     •/ >  }  /  IJ  / 
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placed  cartridges  upright;  consequently  the  ammunition  can  only  be 
stowed  in  the  compartments  sideways^  that  is  with  25  percussion  caps 
facing  the  rtar^  and  subject  to  be  stnick  whenever  the  soldier  retires 
wfaHe  Bkinnishiiig,  or  is  faced  about  when  manoeuvring. 

In  order  to  remedy  this  most  serious  objection,  instead  of  these  5 
compartments  for  50  rounds,  the  tins  of  these  pouches  should  be  altered 
to  two  bngitudinal  compaitments  for  40  rounds ;  and  any  extra  ammu- 
nitioo  that  may  be  considered  advisable  for  a  soldier  to  carry  in  war- 
time should  be  arranged  in  ^*  ball  bags,*'  according  to  a  plan  which 
has  vet  to  be  decided  upon. 

This  only  affects  pouches ;  but  kegs  or  boxes  of  rifle-ammunition 
vonid  of  course  be  as  awfully  liable  to  explode  as  they  now  are, 
becanae  the  caps /roiU  on  two  sides,  at  least,  over  the  whole  extent  of 
the  interior  surfaces  of  any  box  or  case  they  may  be  packed  in,  and 
this  exclusive  of  the  risk  from  a  diagonal  fire. 

This  danger  admitted,  I  now  propose  packing  the  cartridges,  with 
the  caps  or  bases  towards  eac^h  other,  and  the  bullets  outwards^  done  up  in 
parages  of  10, 15,  or  20  to  suit  new  compartments  in  pouches  (Figs.  1 
and  3);  for  the  simple  reason,  that  as  the  caps  are  sunk  in  the  metal 
where  the  "anvil"  is,  they  would  afford  nuitual  protection,  and  the 
bullets  being  outwards,  the  caps  could  not  'Ix'  reached ;  moreover,  if 
a  bullet  were  fired  sideways  into  a  package,  the  cartridges  would  not 
be  liable  to  explode  as  they  now  are.  To  make  the  bundles  square 
for  the  convenience  of  packing,  I  also  propose  squaring  off  the  pro- 

Eing  rims  of  the  base  disc  of  the  cartridge  which  drx*s  not  in  the 
t  prevent  the  certain  action  of  the  extractor  at  the  breech  block 
(Fig  5). 

fi  the  new  Martini-rifle-cartridge  which  is  longer,  and  weighs 
9  grains  more  than  the  Snider  is  to  be  dealt  with,  the  same  method  of 
Peking  can  be  applied,  even  if  it  U*  iulvisable  to  put  15  in  one  bundle, 
hut  the  disca  should  l)e  i)artially  squared,  and  the  new  rifle  extractor 
tdaoted  to  the  arrangement. 

With  a  view  to  rendering  my  small  "  Ammunition  Supply  Car," 
>afe  from  explosion,  I  have  at  the  gain  of  a  little  sikiccn  packed  the 
vnmanition  according  to  my  plan,  and  I  am  ready  to  teH  it  with  kegs 
w  boxes  packed  according  to  the  present  system. 

The  great  drawback  in  all  campaigns  has  been  the  diiflcult y  attendant 
^lOQ  sapplying  ammunition  to  detached  parties  while  engaged,  and  I 
•ay  not  be  far  wrong  in  stating  that  this  inoonveniencti  has  been  felt 
^the  early  part  of  the  ItJth  c(?ntury  up  to  18(;><. 

We  are  informed  that  during  the  late  Prussian  War,  the  want  of 
^Bunonition  for  breech-loaders  was  not  at  all  felt ;  this  is  not  sur- 
p*ng,  when  we  consider  that  the  Prussians  had  it  all  their  own  way; 
b^rt,  if  their  enemy  had  also  In^en  armed  witli  bnieoh-loaders,  the  pro 
l^ptioa  is,  that  there  would  have  Ix^'ii  outcries  for  annnunition  on 
both  sides,  and  it  is  not  improbable  that  some  of  the  engagements 
vooUhave  been  concluded  with  the  bayonet. 

nemay  safely  infer  from  what  we  know  of  brcixrh -loaders,  that  in 
^  next  Enropean  War,  the  Army  best  su]>plie(l  with  ammunition. 
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:ind  the  mcaus  for  iutrcucliing'  at  itH  most 'advanced  posts,  will  have  the 
beat  chance  of  success. 

It  is  very  remarkable  how  little  we  have  improved  since  the  PeniiiAular 
War,  in  the  supply  of  ammimition  by  day  to  troops  under  fire.  Thea, 
as  now,  mules  or  horses  were  laden  with  two  or  three  kega  of  anunu- 
uition  tied  on  pack-saddles ;  a  muleteer  was  sent  to  the  front  in  charge 
of  two  animals,  and  soldiers  were  frequently  told  off  to  aim  at  liiin 
until  his  load  was  deposit^ ;  arrived  at  the  first  batch  of  troops  he 
let  the  kegs  fall  and  made  off.  The  kegs  were  then  broken  open  with 
tlio  butts  of  muskets,  the  ammunition  required  was  appropriated,  and 
the  remainder  left  on  the  field ;  and  we  have  often  been  told  by  old 
warriors  that  kegs  upon  kegs  of  ammunition  were  deserted  for  want 
of  transpo!  t  when  an  advance  was  ordered,  and  that  they  had  frequently 
to  hold  their  ground  without  a  cartridge  in  their  pouches. 

The  heroes  of  Inkennan,  armed  with  the  old  fasliioned  mbzzle-loader, 
after  expending  their  ammunition,  had  to  fight  with  the  butts  of  their 
muskets,  stones,  and  the  toes  of  their  boots ;  and  at  the  fiedan  it  was 
impracticable  to  convey  ammunition  to  the  active  front  on  account  of 
the  broken  ground. 

Here  then  are  instances  which  come  nearer  to  us,  and  which  might 
occur  again  to-morrow,  when  calls  and  hoi'ses  and  sunipter  auimais 
would  more  certainly  fail  us,  not  from  lack  of  men  '*  stalwart  and 
true"  always  ready  to  drive  tli(»m,  but  because^  armed  as  all  European 
troops  now  are,  we  should  be  merely  driving  our  cattle  to  certain 
destruction. 

The  lesson  we  have  to  learn  from  all  wars  up  to  the  present  time,  not 
even  excepting  that  in  Abyssinia,  is,  tliat  we  nmst  not  depend  solely  upon 
<lraught  or  sumpter  animals,  ])ut  render  our  troops  independent,  by 
j)roviding  for  them  a  convenient  means  of  conveying  with  them  at 
all  iimes,  and  under  all  circitifUftanceti,  a  reserve  of  ammuuition, 

1  have  been  asked,  how  my  "Supply-car"  would  act  in  ploughed  land  f 
I  rei)ly,  that  it  will  be  found  to  act  better  than  any  other  known  means 
of  sui>ply,  and  will  cost  considerably  less.  Mules  or  horses  laden  with 
ammunition  sink  into  the  soil,  they  frequently  break  down  and  the 
men  who  lead  them,  have  to  load  and  re-load  them,  and  have  often 
to  lighten  the  burden  by  casting  away  a  keg  or  two  of  ammunition; 
again,  the  animals  and  the  men  have  not  only  to  be  fed,  but  both 
become  grievous  impediment**,  the  moment  their  load  is  delivered,  or 
lost,  and  if  our  present  system  be  persevered  in,  and  our  ammunitiou 
packed  i»s  it  now  is,  we  shall  find  our  military-transix)rt  carts,  men, 
horses,  and  sum{>ter  mules  blown  up,  or  shot  down,  simply  because 
they  would  become  a  mark  for  the  enemy. 

The  disadvantage  of  supplying  ammuuition  to  troops  undir  action 
by  means  of  horses  or  mules  is  manifest  from  the  fact,  that  the  man 
ov  the  nuile,  or  both,  may  become  wounded  or  shot  and  the  ammuni- 
tion lost,  or  sufficient  explosion  might  take  place  to  cause  the  animal 
to  cast  his  load  and  become  unmanageable. 

My  "  Sui)ply-car"  is  so  small,  that  it  is  not  likely  to  attract  the 
enemy's  attention ;  its  wheels  are  sufficiently  broad  to  enable  it  to  be 
drawn  easily  over  ploughed  laud.    The  pioneer,   in  Ught  maiching 
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iiider,  in  diarge  of  the  "Supply-car,''  assisted  ]>y  a  dninimer  or  bands- 
man, would  keep  pace  with  the  men  of  the  sub-division ;  for  it  must 
be  tx>nie  in  mind  that  the  uieu  have  U)  march  heavily  laden  over  the 
Bime  groand ;  moreover,  the  car  being*  so  small  and  handy  can  be  lifted 
on  to  narrow  pathways,   or  over  ditches  and  ol>stacles,  and  being* 
perfectly  water-tig'ht,   can  be  drawn  throug^h   rivers  (n*  streams   by 
neaiis  of  the  rope  attached  to  it.     Supix>sinfc  the  pioneer  and  the 
drammer  or  bandsman  to  be  shot  or  wounded,  the  rest  of  the  sub- 
drrioou  wonld  take  care  not  to  desert  their  car,  and  many  hands  would 
Bike  light  work ;  on  level  ground  a  drummer  could  draw  it  for  miles. 
Women  propel  far  heavier  burdens  all  day  lonp:  on  our  ])avement8 
lod  highways ;  and  young  girls  may  be  seen  during  the  ))otatoe  crop 
winding  greater  weights  in  common  wheelbarrows  through  plough(*d 
fiddi.     What  these  can  do  in  their  daily  avocations  ought  not  to  be 
oonridered  too  much  for  soldiers  on  emergency. 

It  wonld  be  interesting  if  we  could  ascertain  how  much  of  our 
nttional  debt  is  attributable  to  losses  in  mules  and  horses,  and 
onexpended  ammunition  snpplieil  during  action.  If  our  loss  was  con- 
ndorable  in  days  of  flint  locks  and  short  ranges,  what  will  it  be  now, 
nder  the  same  supply-system,  with  a  rifle  ranging  with  deadly 
precision  to  above  1,000  yards,  and  capable  of  unloading  seven  mules 
iitnunute?  If  we  can  bring  ourselves  to  suflicient  f^erfection  to 
Dike  oar  seven  shots  tell,  wo  may  be  sure  our  European  enemy,  if  wt.' 
efer  have  one  again,  will  be  able  to  compete  with  us  in  long  ranges  at 
substantial  marks. 

The  transport  of  ammunition  on  mules,  &c..  or  in  waggons  by  da}', 
shoold  now  cease  when  witlnn  a  safe  distance  from  the  enemy*s  lire, 
»d  dcpftts  should  be  forme<l  wlienc*?  to  r('pleni^*h  men's  pouches 
and  re-fill  the  "supply  cars"  of  rt'^iiinents.  The  regulation  barrel  of 
umnunition  contains  700  ronnds;  a  nniK*  with  two  such  barrels  woiikl 
therefore  carry  1520  rounds.  My  ''Sujipl}'  car'*  <'ontains  j^ho  roumls, 
.  ocowquently  one  car  to  each  subdivision  would  give  17,()<M)  rounds  j)or 
regiment,  carried  free  of  all  expen.se.  cxivjit  the  tnlliii«^  ct)st  of  tlio 
CUK  there  being  10  pioneers,  20  bandsmen,  10  dnunniiM's.  and 
10  fifers,  really  non-effective  in  action,  to  take  char^^-e  of  them,  not 
■■chiding  the  men  who  might  bo  enlisted  irist<'ad  of  mulct oers. 

The  advantage  in  the  way  of  (H'onomy  alone,  of  my  system  must 
bwme  acknowledged  when  the  following  facts  are  taken  into  con- 
*ifctitian: — 

Ist.  The  immense  expense  attendant  upon  the  purchase,  tr.ins])«>rt, 
fading',  shoeing,  and  extra  connnissariat  carnage  for  forage,  say  for 
17muks  per  regiment,  12  being  required  to  carry  cr)nveniently  17,G0i> 
winds  in  barrels  on  heavy  ywic^k  saddles,  an<l  r»  in  rcsL*r\e. 

2iid.  The  paying,  rationing,  &r.,  «\:c.,  of  the  veterinary  surge* ms, 
VMiatk?ast  16  men  for  condu<;ting  and  keejiing  the  nndes,  l)esi«*t's 
fttriers,  forges,  tools,  &c.,  for  shoeing  and  for  repairing  ])a(k  '^addles. 

Sfd.  When  troojw  ai'e  moved  by  rail  on  any  sudden  emergency  in 
'•rtime,  snmpter  animals  an<l  their  concluetnrM,  forage,  paek- saddles. 
^■nehof  ammunition,  &c..  have  all  t<»  l»e  stowecl  in  dilTerent  parts  <ir" 
the  train,  thu9causing  endless  confusion  ami  delay.     Arrived  at  its 
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destination,  the  train  has  to  be  unloaded,  mules  dragged  out,  packr-^ 
saddles  and  ammunition  searched  for  and  fastened  on,  whereas  my 
diminutive  cars  can  be  run  in  and  out  of  railway  carriages  without 
btjing  unpacked,  and  on  the  line  of  march  they  can  be  lifted  over  walls 
or  any  other  obstacles  impracticable  to  mules.  i 

All  we  have  ever  read  in  history  fails  to  afford  us  an  idea  of  whai 
our  fiitore  battles  will  be ;  common  seuse,  and  common  sense  oely, 
must  guide  us,  taking  our  data  from  the  knowledge  we  have  of  om 
weapons,  and  the  good  use  our  soldiers  can  make  of  them,  \^'e  muat 
be  careful  that  every  possible  provision  be  made  to  imbue  the  soldiel 
with  confidence ;  and  the  best  way  to  effect  this  is,  to  let  him  kuoT 
that  he  has  an  estra  supply  of  cartridges  at  baud,  and  has  not  to  trust 
entirely  to  being  relieved  by  supports  before  he  can  honourablj  quit  bw 
post.  It  was  with  a  view  to  this  that  I  improvised  my  "  Supply-car,"! 
and  in  making  it  also  carry  the  means  of  preserving  life,  spiking  gunk 
and  the  tools  necessary  for  removing  obstacles,  cutting  wood,  am 
eiitrenching,  I  have  added  not  a  little  to  the  safety  of  the  men ;  an 
as  iu  retreating,  it  will  mark  fairly  the  distance  from  an  object,  we  she] 
be  able  to  adjust  our  riiles  all  the  more  accurately  when  we  make  |{ 
"  stand ;"  last,  not  least,  if  the  car  be  fired  into,  the  cartridges  packed 
according  to  my  system,  will  not  explode.  • 

Our  future  fights  will  never  again  exceed  tlie  best  portion  of  a  d»y> 
and  more  than  sufficient  for  that  day  will  be  tbe  evil  thereof,  if  we  gd 
not  forth  lightly  equipped  and  our  poucfaes  and  canteens  heavily  lodeib 
We  are  prone  to  depend  so  much  on  "  pluck "  that  we  are  ofted 
improvident  in  our  arrangements,  but  if  we  should  ever  require  to 
display  our  national  gift  to  its  greatest  advantage  in  the  field,  tb« 
soldier  muat  become  his  own  mule,  muleteer,  docl<ir,  cook,  am" 
engineer. 

MILITARY  INVENTIONS. 

How  is  it  that  v/e,  who  as  a  nation  are  considered  so  suprcmt^ 
practical,  seldom  seize  upon  a  military  idea  or  a  military  invention  g 
our  oim,  until  it  has  been  returned  to  us  Frenchified,  Prussianized,  a 
introduced  to  us  as  the  very  lost  Yankee  notion  ? 

The  fact  is,  military  inventions  are  not  encimraged.  Inventors  hav 
many  difficulties  to  overcome,  and  are  not  much  assisted  by  those  wh 
have  it  in  their  power  to  protect  them. 

Istly.  By  increasing  the  practical  utility  of  this  "  unique"  Inatitutioi 
and  making  it  at  once  what  it  is  struggling  hard  to  make  itself,  on 
2dly,  by  protecting  bond  fide  British  military  inventions  and  improvq 
meuts,  aud  affording  facilities  lor  Jairly  testing  t/iem  without  favour  d 
affection,  not  cavillmg  at  expreaaioia,  but  enttring  fully  into  the  rei 
merits  of  the  invention,  persons  would  be  saved  tJie  expense  1 
patenting  inventions  that  can  only  be  taken  up  by  Government.  I  ca 
venture  to  speak  with  some  degree  of  experience  on  these  matten^ 
because  I  have  suffered  losses  from  pii-acy  on  several  occasions  wheK 
ray  duties  called  me  from  one  end  nf  llie  world  to  tft  otiiet;  and  I 
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became  practically  acquainted  with  the  fad  that  the  equilibrium  of  our 
charming  planet  is  not  in  the  least  disturbed  by  any  preponderance  of 
honesty  at  eithtr  end. 

Among  other  things  my  ^'  war-truck  "  now  called  by  the  AmcricaDs 
the  Requa  Battery  and  rechauffeed  by  the  French  into  the  <^  mitrailleur,^' 
was  made  by  me  at  Aden  in  1860,  when  I  saw  in  the  Journal  of 
this  Institution  that  it  was  proposed  to  fortify  London,  but  that  the 
enterprise  was  likely  to  fail  because  there  would  be  difSculty  in  pro- 
coring  sufllcient  men  to  furnish  three  reliefs  to  the  enormous  works 
la  the  event  of  an  invasion.  I  provisionally  patented  the  ^^  war-tnick," 
and  presented  it  to  Government  in  January,  1861,  as  I  was  about  to 
itvt  for  India  again.  My  duty  called  me  to  Canada  seven  years  after, 
and  on  making  a  tour  in  the  United  States,  I  saw  my  ^^  war-truck"  ready 
for  use  at  West  Point  Academy,  New  York,  and  another  at  Niagara 
Bridge,  imitated  in  everything  but  its  diverging  fire,  which  my 
Amencan  friends  did  not  perceive  was  one  of  its  main  features ;  and  I 
con,  I  am  sorry  to  say,  instance  other  similar  transactions  whicli  have 
eompelled  me  to  have  recourse  to  the  expense  of  completing  my 
patents. 

Select  Committees  are  so  very  liable  to  "  disestablishment"  and  have 
to  little  time  to  wade  through  the  proceedings  of  their  predecessors  in 
oloe,  that  many  useful  things  are  lost  sight  of.  May  we  not  therefore 
hope  that  this  Institution  will  yet  become  the  official  custodian  of  our 
war  apidianoeSy  and  consequently  of  our  individual  interests  in  relation 
to  mihtary  inventions  ? 

Colonel  Mabtin  then  exhibited  and  described  his  <^  war  truck,"  and 
**  rifle  battery,''  invented  in  1860. 

Hie  CHAiBiCAir :  How  many  roimiU  will  jour  supply  ear  carry  ? 

Cokmel  Mabtin:  TIub  is  made  for  1,000  rounds'.  But  1  should  prefer  880 
nmd»f  packed  in  88  biindles,  because  we  can  ])ack  880  round?  in  it  so  that  they 
*>I1  not  explode.  The  authorities  at  Woolwich  have  tried,  and  they  coiUd  not 
ciplode  my  packa^  in  pouclies.  The  88  bundles  weigh  80  lbs. ;  therefore,  there 
■0  89  Um.  in  the  cart  besides  the  tools.  Two  or  tliree  of  these  cart?  without  am- 
■■■Wm  would  suffice  to  cany  all  the  extra  pioneer  and  entrenching  tools  of  a 

*WlM||t. 

The  ClumCAK :  Is  this  for  one  pioneer  ? 

Ooionel  Hurmr :  For  one  pioneer  ;  but  up  or  down  hill  a  drummer-boy  would 
Mthim. 

Hw  CmiuCAN :  What  is  the  diameter  of  the  wheels  ? 

Oolanel  Uibtik  :  These  are  2  feet  4  inclies ;  but  I  would  make  them  two  or 
^^  inehes  higher,  because  the  cars  would  tlien  be  easier  to  draw.  In  the 
"■kdeton  car"  the  centre  of  gravity  is  below  the  wheels.  If  the  otlier  car  is  con- 
■^•id  too  htnrj  with  these  tools  on  it,  I  would  adapt  it  for  nothing  else  but  en- 
^*nekiiig  took,  and  make  them  carry  tools  up  to  2  cwt. 

Ae  CKinXAir :  The  tools  for  the  pioneers  ? 

Colonel  MABTnr :  For  the  pioneers.  Then,  let  the  drummer-boys  and  the  bands- 
■a,  and  the  men  who  would  otherwise  be  employed  as  muleteer^,  have  "  skeleton 


Ae  CxAlXirAir  :  The  subject  that  has  been  mooted  is  a  very  interesting  oife,  the 
^pl^  of  ammunition  in  the  field  particularly.  I  dure  say  there  are  some  geutlc- 
*tt  ^  would  wish  to  make  remarks  upon  the  feasibility  of  Colonel  Martii?s  pro- 
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Uqar  UoQrriUE,  1st  Boyale  :  I  Ihiak  tliere  U  an  inuonvenifnpe  in  huisg  i 
hanJU:  ramoiablo  in  iJiJs  eupply  car  P 

Ooloni'l  MjRTiIi;  Tluit  is  for  caiiTjing  entrenching  (-odIb,  bdiI  1  have  msde  ' 
Bpadn  aorvo  flip  a  handle,  for  the  aimplc  reason  that  a  handle  would  wei^  taeU 
ttitng,  and  IL  is  dmimble  to  snva  weight.  But  vtth  thne  ittrap)  I  can  alto  BrnF-fl 
car.  In  going  up  or  down  bill  I  oin  also  bkidt  tho  nheelfi,  tliiia,  vitli  theio ;  «nd 
I  want  to  lower  the  car  into  trenchek,  or  iuto  deep  dituhe»,  thore  is  a  rope  ailadl 
bj  wbiub  I  cua  do  it.  The  (pade  or  bundle  is  cuailj  put  on  b;  mcani  of  this  cU 
and  hook,  nod  tbe  "jeminy,"  cbq  be  attocbed  finnlj  to  it  in  an  instant.  You  ne 
not  take  off  tbe  handle  iinleBB  jou  lilip,  but  if  you  found  yonrndf  !□  a  phun,  j 
reuM  make  it  nieful  as  an  entTencbing  tool.  ETEiTthiog  on  the  oart  I  Iiktb  I 
duarouied  to  male  iifiefut. 

The  GniaBXiN :  Hon  many  piooMTt  did  jou  wy  ^  . 

Oolonal  Mabtui  :  Tus  pioncors-     Then,  there  are  all  the  buidsmuu  and  all  tl 

luulet^en.    If  jbu  do  not  Itavi:  Oiis  car  you  vould  require  a  muleteer  and  a,  laulij. 

The  Cir.UBSLiN :    The  qncation  with  regard  to  liorses  rarrying  aninmrit 

nheAer  a  horse  cannot  eorry  a  greater  aupplir  of  ntimiunitioFi  to  ar;  place  lAriij 

7iiq  want  it,  than  roan's  Ubuar  can.  ■ 

CoIdiw]  Marvis  :  The  ouiwer  to  that  ii,  Whidi  is  niort  liable  to  be  ahot? 

Tbe  Chubiuh  :  Quite  a*  to  that,  I  oluHjld  sa^. 

Colonel  MA8T15  :  Bcuaiuc,  in  one  eaiiB  jou  hare  got  tba  muleteer  aod  tin  mull 

tuD  lives.    You  cannot  bnve  a  mule  wilhout  a  muleteer.  ^ 

Tbe  Chaibmis  :  But  jou  can  put  2.000  rounds  of  Hinmunition  on  Uio  mnle. 

CMonel  MiBTUf  :  But  vou  hare  ;;ot  a  nun  unA  a  ninlo.    If  liio  man  is  abot  H 

mule  ia  of  uo  an  ;  olid  if  tlie  mule  is  shot,  tlie  man  is  of  t»  use,  and  joa  Iom  wn 

S,000  niunda  of  amniuiiilion.    This  it  the  wa;  1  argnc,  tie  lott  emmti,  toAiaiimer  H 

is  lost.      Then  again,  ;ou  bare  tmo  to  fred  instead  of  one.     Whereas,  in  mj  cswt,, 

tlio  man  ia  abot,  (hi)  cor  doea  Dot  nm  away ;  unather  man  can  go  for  il  asd  pi 

it  back,  or  take  it  forwird.    There  are  always  plenty  ofmen  in  fte  field. 

Tho  CiiAiKMAS  !  Do  you  think  yon  can  use  that  car  in  deep  fround? 

Colonel  M.iP.TTN :  Yea,  particularly  the  ekeleton  ear,  because  I   liove  made  ti 

wfaaelBiulf  naynpQie  box,  and  tho  gnniCy  is  below  lhowhecJi,Bo<JiBtitcamiat  upai 

Captain  BitbuEss  ;  Will  you  show  the  car  turned  opude  down  ? 

Colonel  Mabtck  t  Yee,    Sup])osug  it  to  tumble  over  going  down  hill.  I  con! 

drag  it  just  tbe  satna. 

Captain  BmaltsB  :  And  you  con  turn  it  round  on  a  pirot  ? 
Colonel  M4BTIN  :  Yea.    It  does  not  require  its  own  length  to  turn  it  in.    I  ha 
a  pivol  hero,  and  it  turns  on  that  pivot. 
The  CniiBKAii :  Tlurt  oar  holds  1,000  rounds  in  one  box  ? 

Colonel  MaSTIN  :  It  ItoldsSSO  rounds,  which  is  all  the  amiaunil  ion  Iwantto] 
packod.  Tbal  is  the  latest  way  it  can  be  packed  ;  it  cau  never  explode.  Duhng  d 
ail  years  I  commanded  a  regiment,  I  felt  the  want  of  something  of  thit  kind;  but  j 
was  not  until  lately  (hnl  I  became  aware  that  the  neiv  ammunition.  a>  now  paiteJ 
was  to  eitremel;  liable  tj  explode,  and  during  the  late  Irish  electiona  I  U)ok  opoi 
myaolf  to  alter  the  positiuu  of  the  packages  in  the  men's  pouches.  I  then  thouah 
bow  imperfitct  my  car  nould  be  if  the  ammunition  in  it  were  packed  aocoi'ding  t( 
the  present  syitem,  and  I  hit  upon  the  rfiin  I  now  show  you.  ""^ 

Ci^atn  Bl'BGB^ :  Have  jou  pselieuly  tried  it  ? 
Colonel  Uastim;  Ihavcpraclically  triedit.    Krcry  one  of  the  Woolwich  poncJiM 
blew  up,  but  not  one  of  mine. 

Tlie  CniiilliAS  ;  Tbe  cirtrid^es  you  eiiiibiC  were  fired  at  from  the  outtide  ? 

Colonel  Habttn  -.  These  were  Grcd  at  in  pouches  packed  BMording  to  my  plan. 

Ifr.  Stuujno  Lxcox  :  Haise  tho  Qorermnent  recogniEed  it  ? 

Colonel  Uabtdi  :  Yea,  they  have  thanked  me  for  it.    Here  is  Iho  OovemmMlt 

pouch,  and  here  is  mine.   My  danger  is  from  hetow  -,  but  the  pouch  it  not  likely  to  lil 

struck  from  below.    It  is  a  airoplc  anangcmeut,  anil  I  think  it  a  safe  one. 

The  CaAntHts  -.  Will  you  alter  tbe  outside  of  the  pouch  ? 

Colonel  MAsns :  Yes ;  they  will  all  have  to  be  altered,just  aa  tboy  will  haia  I9 

be  altered  for  tbe  Henry- Martini  cartridge. 
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Sfftjor  MacGuire  :  You  will  not  have  to  alter  the  rifle  for  the  cartridge  with  the 
iqiniebuo? 

CoIoDel  MiBTiy :  No. 

Th«  CHAIKif AN :  As  posfliblj  no  other  remarks  will  be  made.  I  may  bav  that  wo 
iRVCTjiiftich  obliged  to  you,  Colonel  Martin,  for  coming  hero  to  pive  us  this  practical 
npfamition  of  your  inventions.  Of  oourse,  there  will  always  be  diirerencc-i  of  opinion 
Mtowfaetber  inyentions  of  this  kind  are  completely  applicable  in  the  field.  1'here  is  no 
dodbt  that  diaeiusions  on  them  are  of  the  greatest  podsibh*  interest ;  and  there  is  no 
donbt  u  to  the  ingenious  and  Bcrviceablc  adaptation  of  your  inventions,  as  you  have 
ihovn  Qt  this  erening. 


<!Ebming  Slcetmig;. 


Wednesday,  May  5th,  1869. 
'^Adhibal  Sir  IIENRT  J.  CODRIVGTON,  K.O.B.,  in  the  Ob^ 


SHIP-RAiaiNO ;  ESPECIALLY  WITH  REFERENCE  TO  HIS 
EXPERIENCE  IN  RAISING  THE  RUSSIAN  SHIPS  SUNK 
IN  THE  HARBOUR  OF  SEVASTOPOL. 

Bt  Colonel  John  E.  Gowen,  U.S.  Army. 

Mr,  Chaibiian  and  Gentlemi>:n-, 

It  wafl  with  110  email  diffidence  that  I  accepted  the  invitatkm  with 
which  your  distinguished  Society  honoured  me  to  read  a  paper  to- 
night on  my  experience  in  raising  sunken  veeeels,  but  I  feel  sure  you 
will  accord  me  your  indulgence  and  consideration,  when  I  tcU  you  that 
it  is  the  first  time  I  have  lectured  on  this  or  any  other  subject,  and 
you  will  agree  with  me  on  the  wide  difference  between  such  a  posi- 
tion and  the  conduct  of  those  submarine  operations  to  which  the 
g'reater  portion  of  my  life  has  been  devoted. 

From  time  immemorial,  the  process  of  raising  vessels  in  a  tidewa; 
by  means  of  the  rise  and  fall  of  the  tide  has  been  considered  the  only 
ccrtatn  method  of  effecting  that  end,  and  my  system  is  purely  ft 
scientific  application  of  the  principle  therein  involved,  with  the  except 
tion  that  I  am  independent  of  the  tide. 

It  is  not  my  intention  here^  to  enter  very  fully  into  the  variooB 
schemes  which  have  been  brought  forward,  some  partially  succoasful,,. 
some  totally  impracticable,  and  others  never  yet  tested  ;  but  for  1. 
number  of  years  the  question  has  been  one  of  the  greatest  interest 
to  me,  and  I  think  there  are  but  few,  if  any  of  the  tested  or  suggestoil' 
processes  which  have  not  come  under  my  observation,  while  many 
of  them  I  have  myself  employed  with  varied  results. 

About  the  ycai'  184!)  an  invention  was  submitted  to  the  United 
States'  Government,  having  for  its  object  the  raising  of  veMsels  by 
means  of  air-tight  cases  composed  of  several  thicknesses  of  canvas  and 
india-rubber,  with  a  strong  netting  on  the  outside.  On  a  trial  which 
took  place  with  a  view  of  ascertaining  the  value  of  this  invention, 
as  a  means  of  carrying  a  vessel  over  a  river's  bar,  it  is  notable  tiat 
a  sloop  of  war  in  Baltimore  having  a  number  of  cases  attached,  (if  1 
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recollect  20  on  either  side)  was  only  raised  some  18  inches  on  their 
inflation.  Government,  however,  purchased  the  apparatus,  and  sub- 
sequently discovered  that  for  the  intended  purpose  (viz.,  the  raising  of 
submerged  vessels),  the  method  was  a  complete  failure.  I  shall 
further  on  have  to  refer  to  a  case  in  which  I  also  experienced  the 
same  results  with  it. 

Other  and  very  costly  apparatus  has  been  designed,  principally  one 
or  more,  for  raising  by  powerful  hydrauUc  pressure ;  but  I  am  not 
aware  that  either  of  such  modes  has  been  practically  tested,  and  those  I 
have  seen  in  model  are  open  to  serious  objections  for  practical  working, 
though  in  theory,  they  are  all  that  may  be  desired. 

Bishop's  Floating  Derrick,  and  its  failure,  is  doubtless  fresh  in  the 
recollection  of  all  here,  though  it  may  not  be  known,  that  prior  to  its 
introduction  into  this  country,  it  was  tried  in  the  United  States ; 
but  as  I  before  said,  my  intention  does  not  lie,  even  if  time  permitted 
towards  criticism  on  others'  schemes,  but  rather  to  lay  before  this 
Institution  some  of  my  experience,  and  an  explanatory  statement  of 
the  method,  which  after  a  long  course  of  disheartening  failures  and 
difficulties  overcome,  enabled  me  to  achieve  most  perfect  success. 

About  the  year  1845,  the  United  States  steam  frigate  "  Missouri"  was 
burnt,  and  sunk  in  the  Bay  of  Gibraltar,  causing  an  obstruction,  which 
was  the  subject  of  complaint  by  the  British  Government.  On  its  repre- 
sentation, the  United  States'  Government  undertook  to  remove  her, 
and  in  various  attempts  expended  no  less  a  sum  than  £20,000  without 
success,  the  Engineers  reporting  it  was  impossible  by  hiunan  ingenuity 
to  effect  the  desired  endi,  and  in  1851,  on  a  second  application  from 
the  British  Government,  it  was  resolved  to  make  a  further  attempt, 
and  I  was  honoured  with  a  commission  to  carry  out  the  operation. 

I  found  the  vessel  (a  first-class  war  steamer)  sunk  in  about  6 
fathoms,  and  laid  over  broad  on  the  bilge,  having  about  3  fathoms 
clear  over  all,  and  completely  covered  with  sand.  Government  had 
forwarded  20  of  the  before-named  air  bags  for  me  to  test,  which 
I  accordingly  did,  and  succeeded  most  effectually  in  bursting  up  the 
greater  portion  of  them  without  getting  an  aggregate  lifting  capacity 
of  9  tons,  and  this  happened  generally  before  they  were  half  inflated, 
though  each  bag  was  supposed  to  be  equal  to  more  than  5  tons. 
I  concluded  that  the  only  effectual  means  of  removing  this  vessel 
was  by  exploding  gunpowder  beneath  her  keel,  and  the  process  I 
adopted  was  as  follows : — 

I  had  constructed  pointed  cast-iron  cj'linders  some  7  feet  in  length 
14  inches  in  diameter,  and  1^  inches  in  thickness,  having  about  3  turns 
of  a  screw  cast  on  the  point  (similar  to  a  screw-  pile)  filled  with  gun- 
powder, and  closed  by  caps  secured  with  screw-bolts.  These  cylinders 
were  placed  outside  the  vessel  in  such  a  manner,  that  on  being  driven 
through  the  sand  some  30  feet,  they  would  arrive  beneath  the  vessel's 
keel.  To  effect  this,  I  used  a  shaft  of  wrought-iron  constructed  to  fit 
over  the  head  of  the  cylinder.  This  shaft  worked  from  a  raft  on  the 
surface  of  the  water,  and  was  turned  down  in  the  same  manner  as  the 
screw-pile  now  in  use,  so  that  by  its  means  the  cylinders  were  placed 
in  the  required  position,  and  the  shaft  being  removed,  were  exploded 
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by  electricity.  The  vessel  was  iu  tliis  manner  broken  up,  rueci 
meal,  luid  1  ixK^ived  a  certificate  irnm  the  Briti«^  authorities  tb 
Obatrnction  was  cleared  to  their  entire  BatJsfaction. 

Shortly  after  this,  in  the  year  1854,  my  atteuttnu  was  cabled  4o  the 
Bteam-ship  "  Erie,"  burnt  and  sunk  with  great  loss  of  Kfo  on  the  Lake 
of  that  name.  She  lay  in  about  10  fathoms,  and  Reveral  attempts 
had  been  made  to  raise  her,  anKin^st  others,  one  by  "  tiishop's  Floatiii|' 
Derrick,"  bpfore  referred  to.  Report  allc^wl  that  the  vesoel  coMaii 
about  £79,000  in  specie,  and  thousands  of  pouudu  had  been  Rpesttl 
endeavouring  to  raise  her.  but  up  to  that  time  without  success, 

Tt  ap[)eart^d  to  ine,  however,  to  be  anything'  but  a  hopeless  ci 
with  very  little  difficulty,  I  succRoded  in  raism^  her  untirc  by 
chain-falls  workiuR  from  two  open  trussed  frames,  the  ends  r 
hulks  on  either  side,  and  towing' her  into  Bufialo  Creek,  hauled  bert 
and  cleared  out  the  contents,  from  which  I  recovered  £1,()00  in  sil 
and  a  mase  of  amalgamated  metal,  supposed  to  be  gcdd  and  tul 
which  appeared  to  promise  so  rich  a  harvest,  tljat  1  reftiiied  an  I 
of  £10,000  for  one-half  share.     Taking  l^e  metal  to  New  York,  it 
submitted  to  assay,  and  1  was  informed  mx  days  would  be  Deem 
to  make  the  iuvestigutioii ;  on  the  day  appointed,  however,  wh* 
attended  with  some  friends  to  Icam  the  estcat  of  my  good  forti 
to  my  surprise  and  dismay,  i  found  that  the  result  of  the  asaaj 
six  days  labour  was  the  producliou  of  two  small  bars  of  silver,  n 
in  all  about  £145,  and  that  my  gold  was  transmnted  into   the 
predous,  though  iLseful  metnls,  which  had  composed  the 
and  fittings  of  the  engine  of  the  snnkcn  vessel 

Did    time    permit,   I  would   call   your  atteution  to  varions  ( 
experiences  prior  to  my  undertaking  t-he  operations  in  Sevastopol 
boar,  but  as  this  is  more  especially  the  subject  on  whioii  I  have  1 
honour  to  appear  before  you  this  evening,  I  wril  now  proceed  with  U 

Tq  the  year  1856,  I  received  a  communicatiou  from  the  RuH 
Minister  at  Washington,  to  the  effect,  that  his  Govertuucnt  wial 
to  negotiate  with  mo  for  raising  the  sunken  ttcct  at  Sevaat'% 
and  on  this  invitation,  I  at  onoe  prooecdcd  to  Moscow,  and  hadtl 
audience  through  Prince  Oortchakoff,  with  the  Grand  Duke  ConstMiiU 
who  requested  my  views  upon  the  TWaoticabilrty  of  clearing  ' 
harix>ur  of  the  numerous  obstructions  whicb  the  policy  of  the  Rna 
Qovei'nment  had  created.  Having  previonsly  given  the  matter  c. 
serious  reflection,  and  decided  upon  the  only  plan  whicli,  to  I 
mind,  boi-e  a  probability  of  success,  i  showed  his  imperial  HighiM 
plans  of  caissons  somewhat  similar  to  those  exhibited  this  ovS 
ii^,  and  lie  at  onoe  desired  that  I  would  undertake  tfae  woric. 
Ac<^uaintance  with  the  difficultira  surrounding  siKrh  a  task,  increased 
the  hesitation  I  felt  in  undertaking  at  all  a  labour  of  such  magnitude, 
bnt  ultimately  on  the  represen talons  of  the  (invernment,  I  acoeptod 
the  c-ontract,  on  terms  subsequently  materially  differed  fnmi  (resultiM*' 
on  account  between  us  in  a  balance  of  about  £;)0,OI)0  in  my  favoi 
which  I  fear  will  never  be  liquidated)  i  and  in  the  spring  of  181 
anived  at  the  scene  of  those  operations,  which  were  to  extend  t 
(hn  6ve  succeeding  years. 
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Though,  doubtless,  m&ny  hero  have  a  peraoual  knowledge  of  thfi 
.rbour  aud  ruadstead  of  Seviutopol,  I  will,  for  the  inromiatioa  of 
DSf.  unacquaiuted  with  thsm,  exhibit  a  rough  likutuh  sliowiijg  also 
k  pOsi^QS  held  by  the  suukau  vesBcla,  which,  I  may  here  state, 
n  fouud  to  be  Imbedded  iu  au  average  depth  of  about  I'J  Imt  of 
iL  clay,  grarcl,  and  shells ;  iu  aome  instances  reaching  a  depth  of 

Baldiig  DO  comment  upon  the  many  theories  propounded  on  tlie 
m^  bttfore  ua,  but  coufiuiug  myself  simply  to  a  statement  of  my 
EiKa  aud  its  results,  1  will  at  ouc£  proceed  to  au  explanation  of  tl^ 
■liaocea  I  used. 

In  the  first  place,  IJiad  intended  to  use  four  caissons  on  a.  smaller 
lie  tliaa  those  shown  in  the  diagrams,  to  wliich  I  shall  shortly  call 
nr  attentiou,  and  I  may  be  better  understood  when  I  state  that  on 
iug  tested,  these  fo^f  caissons  had  an  equal  lifting  capacity  with  two 
t-Iiose  I  am  about  to  refer  to.  Tbe  material  for  their  coustructioa  I 
ought  with  me  &om  America,  and  they  were  desiguud  to  lift  by  chains 
rough  centre  well-holes,  on  which  jiriuciple  my  fii-at  attempt  was 
tde.  It  was  obvioue  to  me  that  such  a  process  must  bring  the 
isaona  together  as  the  vessel  rose,  bat  I  trusted  bj'  the  use  of  heavy 
chors  to  keep  them  apart,  and  was  scarcely  prepai-ed  for  the  result, 
i  the  vessel  lifttd  I  found  no  means  which  I  could  adopt,  would 
event  the  caissons  closing,  and  when  so  closed,  no  power  could  start 
em,  although  I  had  at  my  command  powerful  steam  craft,  gunboats, 
C  These  I  employed  without  the  slig'htest  success,  never,  in  any 
Btanoe,  being  able  to  get  one  inch  of  division,  even  when  using  steam 
els  of  700  united  horee-power. 

foe  was  a  grave  difficulty,  aud  in  addition  to  this,  doubts  arose 
ther  I  had  aiifhcieat  liftiJig  |)ower  to  compass  the  end  in  view.  I 
U  mise  a  vessel  until  the  broken  masts  and  top  hamper  touched  the 
ion's  bottom,  but  could  never  hope  to  bring  her  to  the  smfacei 
I  in  the  first  iustauce,  it  umst  be  understood  that  1  was  working 
k  the  smaller  vessels. 
|L.deterBUued,  therefore,  while  altering  the  c^sons  in  use,  to 
"  Itract  two  others,  having  a  lifting  capacity  equal  to  the  four  smaller 
|y«ad  fortius  purpose  had  to  go  some  hundreds  of  miles  Uito  the 
toy  to  cut  the  necessary  timlier. 

iBpeiidlog  aU  raising  operations  until  the  new  caissons  were  com- 
i,  I  took  the  field  with  the  six,  and  if  you  will  kindly  follow 
>  tba  diagrams,  I  will  explain  in  some  detail  their  construction, 
e  u(  the  larger  ones  for  ilhistralinu. 

itaide  sliell  of  tliu  caissons  (Plata  xvii)  iras  coiiatmcted 
wr,  siuc«d  on  bottom  and  sides  up  to  tlii^ee  feet,  and  divided 
t  water-tight  compartments,  in  the  centre  ones  of  which  was 
JgweU  or  pump  chamber,  marked  A  on  the  diagram.  This  frame- 
'vk  tnu  braced  with  trussed  or  open  girders  in  such  a  niarujer 
8  to  give  the  whole  structure  the  greatest  strength  and  ritridity 
"iiudlent  witli  maintaining  the  noce^sar?  buoyancy  and  distributing 
^  Strain  when  engaged  b  lifting  over  the  whole  area  of  the 
■Mooa.    The  casl-ii'on  wheels  over  which  the  lifting-chain  passed, 
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it  will  be  seen,  were  also  braced  and  supported  by  the  iron  barCii 
the  diugrani.  Each  caisson  was  provided  with  u  portable  engine  nf  I( 
liorse  power  to  work  the  powerfnl  centrifugal  pnmp  in  the  puiq 
chamber  A,  as  aleo  the  winch  above,  to  which  Ute  Talis  IJ,  E,  were  Uka 
At  the  points  marked  F,  F  in  the  diagram  are  shown  the  valves  for  tl 
admission  of  water,  which  were  worked  by  means  of  spindles  as  shuT 
reaching  to  the  deck  and  opened  or  closed  by  a  key-wrcDch.  BcVm 
ea«h  compartment  were  sluice  valves  admitting  the  water  to  fl 
equally  into  sach  of  the  compartments  as  might  be  necessary.  The  |ik 
G  led  from  the  pump  through  tbe  side  of  the  centre  compartuw 
for  the  expulsion  of  water,  while  that  n»arked  II  oonnected  the  pui 
with  the  hose  used,  as  hereafter  refen'cd  to,  for  pumping  out  1 
vessel  when  raised. 

In  raisiug  weights  of  less  than  1,000  tons,  I  rarely  needed 
submerge  the  caissons,  but  admittiiig  water  into  the  after-compl 
ments  to  act  as  a  counterpoise,  I  coulJ  with  ease  run  such  burde 
to  the  surface  by  meaua  of  tJie  five-part  fall,  hooked  oa  to  I 
lifting  chain,  and  taken  to  the  steam  winch.  The  majority  of  1 
vessels,  however,  which  I  raised,  being  of  far  greater  weight,  1. 
process  I  adopted  for  them  was  as  follows,  by  which  mode  I  liad 
lifting  cajiacity  of  over  5,000  tons. 

Pre-supposing  that  the  caisaons  were  moored  in  proper  postUon  abo 
the  sunken  vessel,  and  the  lifting-cbains  passed  beneath  the  bott( 
(which  process  I  will  hereafter  explain),  the  valves  at  F  and  the  sink 
valves  were  opened,  and  water  freely  admitted  into  all  compartmtil 
tjll  the  caiseouB  were  submerged  to  within  a  few  inches  of  tbe  surfl 
of  the  water.  All  valves  were  then  closed,  the  chains  hauled  taut  I 
the  falls,  and  water  being  retained  as  before  in  the  after-compartaicn 
that  in  the  fore-compartments  was  expelled  by  pumping,  the  vi 
was  correspondingly  raised,  taken  in  tow  to  shoal  water  together 
the  caissons,  till  she  groimded,  when  Ibe  operation  was  repeated,  uB 
the  deck  came  above  the  surface,  all  leakages  were  then  roii^ 
stopped,  and  the  hoses  leading  from  the  pipes  fi  passed  into  the  vettl 
and  the  pump  set  to  work  till  she  floated,  aud  allowed  ine  to  cleat  i 
the  accumulated  mud,  rubbish,  and  ballast.  It  will  be  swu  that 
at  any  time  there  was  an  uneven  strain  on  either  o£  the  chains,  I 
caisson  would  immediately  cant,  giving  an  opportunity  of  re-adjo 
ment  before  such  ch^n  couid  part. 

With  the  chains  lay  tbe  great  difficulty ;  the  ordinary  chain-cabia 
familiar  form  was,  as  I  knew,  from  former  experience,  of  no  avail,  hivi 
ably  when  subjected  to  u  heavy  strain  drawing  out  and  crushing  I 
stud,  and  when  I  commenced  operations  it  was  with  a  i.-haiti  cuusisti 
of  sohd  iron  links,  each  2  feet  in  length,  pinned  togetltor  in  a  maiuieri 
uulike  the  chain  which  passes  round  the  drum  of  a  watcb.  This  eli& 
as  shown  in  Fig.  3,  plate  xviii,  wiis  manufactured  of  best  American  in 
2  inches  ihick  by  4  inches  in  width,  and  coimectod  by  a  3-indi  «U 
pin  ;  witli  it  I  was  partially  suosessful,  Imt  after  parting  it  like  paO 
thread,  more  than  100  times.  1  corjcludod  it  woidd  be  neei^wary 
procure  some  otlier  chain  capable  of  resisting  the  hcavieet  stnuci  whi 
i  could  expect  to   meet  with.      I  accordingly  designed    tbe  clu 
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shown  in  the  diagram,  the  smaller  (Fig.  4)  being  for  use  on  the  leaser 
caisBOQS.  The  larger  (Fig.  5)  was  probably  the  heaviest  chain  in  use 
up  to  that  time,  and  its  links,  it  will  be  seen,  are  coiiBtructed  with 
oDly  a  sixteenth  of  an  inch  play  on  either  side,  the  sidea  being  parallel. 
I  was,  of  course,  obhged  to  send  to  England  for  this  to  be  made,  and 
forwarded  the  design  through  my  agent  to  Messrs.  Brown,  Lennox, 
and  Co.,  with  instmctions  to  manufacture  it  of  Low  Moor  Iron.  They, 
however,  telegraphed  me  that  the  form  of  chain  was  bad,  and  it 
ought  not  to  be  made  of  Low  Moor  Ii'on.  Considering  myself  the  best 
judge  from  experience  on  both  these  points,  I  could  only  reiterate 
my  instruction,  and  at  last  received  the  chain  as  ordered.  It  answered 
Completely,  ne^er  parting  in  a  single  instance,  and  the  form,  I  believe, 
is  now  in  use  to  some  considerable  extent. 

And  now  to  refer  to  what  doubtlesB  is  a  matter  of  some  curiosity  on 
the  part  of  every  one,  and  was  to  me,  I  can  assure  you,  tho  greatest 
difficulty  encountered,  namely,  the  Bliuging  of  the  vessels. 

1  had  eecured  enormous  lifting-power,  which,  for  a  long  time,  bid  fair 
pbe  useless  through  my  inability  to  connect  it  with  the  weight  to  be 
Every  method  of  slinging  I  tried,  without  success,  and  it  is 
Wy  those  who  have  had  practical  experience  with  the  subject,  who  can 
'  rm  an  adequate  idea  of  the  difficulty  of  working  ponderous  chains  of 

e  character  used. 

I  It  has  been  my  lot,  more  than  once,  in  conversation  with  gentle- 
len  interested  in  this  question  and  owning  inventions  of  more  or 
TB  merit,  to  hear  them  say,  "  I  should  pass  this  chain  here  or  there," 
if  they  were  speaking  of  a  watch-chcun.  Why,  when  one 
Insiders  that  each  Unk  of  such  a  chain  as  must  be  used  in  these 
[WralJons,  weighs  nearly  a  hundred  weight,  the  "  passing  "  referred 
I,  is  a  process  that  I  venture  to  say,  among  theoretical  projectors, 
IB  ill  no  case  received  the  attention  it  demands,  bnt  is  too  often 
taki-n  for  granted ;  and  such  gentlemen  start  off  on  their  theory  with 
the  vessel  slung,  when  that  is  the  point  at  which  they  should  eom- 
*Oeiice.  This  suggests  to  me  that  possibly  I  should  have  explained 
"*?  method  of  slmging  in  an  earher  part  of  this  lecture.  But  agmn  I 
have  to  ask  your  indulgence  for  reasons  before  stated. 

On  every  attempt  to  sling;,  either  by  sweeping  or  girdling  the  vessel, 

^Wie  chains  parted,  or  slipped;  when  I  led  the  choins  through  the  ports, 

f  cut  up  through  everything ;  I  then  had  recourso  to  tho  fol- 

ing  expedient  upon  a  GO-gun  frigate. 

E'With  the  difficulty  necessarily  attending  such  work,  conducted  at  a 

ptb  of  some  60  feet  below  the  surface  of  the  water,  I  succeeded  in 

ttiog  four  holes  through  on  either  side  of  the  vessel  below  the  orlop- 

k,  about  16  inches  in  diameter,  and  after  crowning  the  same  with  one* 

h  boiler-plate,  passed  the  Uftuig  chain  through  the  apertures,  hauled 

fent.  and  attempted  to  weigh  the  vessel.    Tho  chains  cut  up  through 

*»rrything,  and  thus  another  failure  was  registered. 

1  was  now  convinced  that  the  only  method  which  would  answer,  was 
Wlom-slinging,  and,  turning  my  attention  in  that  dh-ectioii,  succeeded  at 
~  '~  igth  by  the  following   simple  method,  in  placing  chains  with  the 
iatest  success  and  ex[>edition  beneath  every  vessel  on  which  I  eabse- 
leutly  operated : — 
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Fig.  2  shows  a  flat  iron  scraper,  on  about  \  scale,  about  2  foet  ig 
width  and  18  inchea  in  depth,  composed  of  ^-inch-plate  iron  to  wKeS^^ 
a  etroDg  iron-handlo  is  riveted. 

To  this  handle  was  made  fast  a  rope,  taken  to  a  capstan  in 
moored  alongside,  and  the  diver,  liaving  adjunted  it  against  the  veeeeFi 
Bide  at  a  point  where  the  chains  were  required  to  tie  passed,  it  wai 
drawn  away  from  above  through  t!ie  mud,  ve-adjnated,  and  re-drawB 
until  a  channel  was  made  following  the  vessel's  side  Ui  within  a  shnr^, 
dietance  of  the  keel  The  diver  then  made  use  of  a  long  cniTed,  flafrJ 
pointed  iron  rod  (Fig.  1),  having  an  eye  in  the  head  through  wbidl^ 
passed  an  inch  rope.  This  he  pushed  under  the  vessel's  keel,  and  fl 
was  drawn  through  from  the  other  ade  hy  the  diver  occupyilif*  tW 
correBpondiiig  channel. 

In  tnie  manner  a  way  was  oponefl  for  the  introduction  of  small  chains 
and  ultimately  of  the  heavy  lifting-chains  used,  which  were  haolM 
through  from  above.  * 

lliia,  which  threatened  to  prove  an  insurmountable  ohstacle,  iral^^ 
thu3  overcome,  and  from  that  time  I  ex[xtrienced  no  other  difEcnlt^ 
than  occaBional  bad  weather.  ' 

It  mnat  be  remembered  that  the  whole  of  tiie  operations  i 
conducted  in  an  exposed  position  witli  no  tideway.  Here,  howevei 
is  shown  a  great  feature  in  the  system.  The  caissons,  when  in  IW 
in  heavy  weather,  had  only  to  be  submerged  where  moored,  ani 
thus  would  ride  out  any  galo  of  whid;  and  during  the  wb< 
of  the  time  T  never  experienced  an  accident  to  one  of  them.  "WiH 
equal  facility  they  were  towed  even  in  fresh  weather,  corner-on  in  lini 
and  it  was  only  during  the  frequent  heavy  gales  that  operations'  wer 
suspended.  "' 

A  few  remarks  upon  rhe  undertakiug  generally  may  not  be  nai 
interesting.  Immediately  after  the  battle  of  the  Alma,  the  first  lia 
of  vessels  was  sunk,  all-standing,  between  foits  Conatautinc  aO 
Alexander,  The  terriGc  gale  subsequently,  when  so  many  of  yon 
transport  vessels  were  lost  and  damaged,  cleared  away  aB  tbose  part 
ot  the  masts  and  rigging  which  had  previously  shown  above  or  nefl 
the  smiace  of  the  water. 

These  vessels  had  boeii  sunk  with  all  their  guns,  but  in  only  oni 
instance  was  this  the  case  iti  the  subseijuent  sinkings. 

The  authorities,  after  sinking  the  first  lino  of  vessels,  had  thi 
batteries  of  the  remainder  of  the  Fleet  removed,  replacing  them  wW 
Urge  blocks  of  stouo  of  equal  weight,  the  gitiia  so  removed,  goinf 
towards  the  equipment  of  the  fortifications  on  the  land  side.  ™ 

On  prclimioary  investigation  of  the  sunken  fleet,  it  was  found  that  tbt 
teredo  had  made  fearful  ravages  in  tlie  upper  works  of  the  woodei 
vessels,  that  timber  ouly  having  escaped,  which  had  been  covered  ol 
coated  with  mud.  The  extent  to  which  this  pest  of  those  waters  hoij 
completely  honeycombed  every  inch  but  what  had  b'een  protected,  wouKI 
have  appeared  to  me  almost  incredible,  had  I  not  been  an  ^ya  witoesflc 
oI  it.  Specimens  of  timber  containing  the  teredo  were  forwarded  br, 
nae  to  the  Russian  Government,  and  I  believe  are  now  shovra  in  tSe 
Museum  at  ^t.  Petersbiu-gh,  and  ia  other  museums  throughout  Rnssis? 
Daring  my  stay  in  Sevastopol,  two  blocks  of  wood  were  forwai'ded  fot* 
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me  to  test,  one  coaiod  with  a  composition  wliich  it  was  asserted  would 
defy  even  the  teredos'  attack;  hut  after  four  mouths'  submersion  I 
fouud  each  equally  perforated.  The  maker  of  the  composition  in 
England  troubled  hims*olf  to  write  me  several  letters  on  the  subject, 
ur^'ng  me  to  state  to  (roverinnont  the  result  of  the  test ;  lindinp: 
he  would  not  otherwise  be  satisfied,  I  was  conii)elle<l  to  make  what 
ooold  not  be  other  than  an  unfavourable  rei)ort  of  his  composition. 

I  was  es|)ocially  successful  in  the  raisinp^  of  the  iron  vessels.  In  tlie 
ciM  of  tlie  war  steamer  *•  Elhooroiw,"  which  wasdockeil,  even  thei)aint 
Wis  in  order,  save  where  the*  chains  liad  chafed,  and  tlie  vessel  is  now 
in  oommission  as  the  yacht  of  Ilcr  Imperial  Majesty  the  Empress  of 


While  rai<»iug  another  iron  war-steamer,  the  '^  Dauul>e,"  I  found  it 
Moessuy  to  ai>f>Iy  the  lifthig  power  rather  fai*  out  towards  the  stern  and 
bowB,  in  order  to  avoid  the  paddle-boxes,  but  on  attempting?  to  niise  her, 
the  bow  and  stem  made  their  appearance  on  either  sideband,  finding 
there  was  no  possibility  of  niisuig  her  entiiv,  I  adopted  a  novel 
expedient*  and  by  taking  advantage  of  the  experience  gained  through 
pmr  calamities,  cut  her  up  in  half,  and  having  constructed  coffer- 
dttw,  pnddlc«l  with  clay,  raised  lier  in  two  pieces,  which  parts  were 
floating  about  my  works  subsequently  for  at  least  three  years.  In  all 
I  miaed  and  cleared  over  sixty  vessels  from  the  roadstead  and  harbour, 
il  entixe,  the  rest  being  so  badly  burut  that  they  broke  ui  raisuig, 
and  came  up  in  pieces. 

In  conclusion,  and  trusting  that  I  have  made  myself  understood  in 
Hub  brief  reading,  I  must  express  my  surprise  that  no  jKjrfect  S3'stem 
of  salvage  exists  in  this  countr}',  ami  that  day  by  day,  valuable  vessels 
tte  bat  and  aUowed  to  go  U)  pieces  often  without  an  attempt  to  raise 
then.    In  New  York,  B<)ston,  and  other  places,  my  proce8.s  is  in  use, 
*  about  to  be  used,  and  it  is  my  wish  to  introduce  it  into  this  country, 
feeibg  sure,  that  even  as  a  commercial  transaction  it  will  pay  hand- 
somely.     Turning  only  to  the   past  year,  and   close   at   home,  we 
■e©  the  "Foyle*    sunk  in  the  Thames,  and   given  up  after  variiuis 
attempts  as  a  hopeless  loss  ;  the  •'  Leichaixlt,"  run  down  at  the  Xore  ; 
the  "Florence,"  off  the  Isle  of  Wight;  together  Avith   many   other 
'^'^eaBels  which  were  easily  reclaimable,  had  proi)er  a))pliance8  lxH:»n  at 
hand. 

Shonld  caissons  be  constructed  hi  this  country,  great  advantage 
"^•"ould  be  gained  by  using  \nm  throughout,  and  various  other  iniprovc- 
'VMiiti  have  also  suggested  tht^nsi'lves  to  me  which  would  perfect 
'^hem.  I  am  convinced  by  the  experienc^e  which  I  have  this  evening 
^*idcaToared  faintly  to  shadow  to  you,  that  no  better  j)rocess  is 
^staot;  with  it,  a  certainty  has  been  achieved,  and  1  may  be  par- 
^*Mied  for  the  foregoing  confident  assertion,  when  rellectiiig  that  no 
perfect  Buccess  under  equal  difliculties  hjis  ever  yet  resulted  from 
J^rations  carried  on  for  the  raising  of  sunken  v(.»ssels,  while  we  all 
^ow  the  fabulous  sums  expended  in  futile  attempts. 

It  18  a  startling  anomaly  that  the  gr(»atest  maritime  nati»m  of  the 
^orid  is  absolutely  destitute  of  any  certain  appliance  for  the  salvage 
^  sunken  property. 
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I  have  laboured  thia  evening  under  considerable  difflcrfty  Ttf 
attempting  to  give  you  an  outline  of  my  "  experience ; "  but  if  I  have 
been  enabled  to  afford  you  any  interest  I  am  amply  repaid  for  accept- 
ing the,  to  me,  novel  posidon  of  a  lecturer. 

The  CHAlBltiK  :  Would  anj  gentleman  like  to  ask  Colonel  Qowen  inj  questi'rti 
apoD  tliia  Btibject,  bo  as  to  elucidate  tlie  matter  furthn-.  I  am  sure  the  Oolonel  will 
be  V017  glad  to  give  us  anj  further  infurmution  that  he  can- 
Colonel  QowBN  :  Very  gladlj.  Here  are  different  BpecuneoB  of  wood  Uut  liars 
been  under  water  «.  considerable  time,  ahowiog  tbc  efToct  of  the  teredo.  Thi* 
first  Bpei'imon,  1  believe,  ja  a  portion  of  tbc  steering  wheel  of  the  "  Twelve  ApostleB," 
und  the  worm  bos  produced  upon  it  moitastonieliingeS'eeta  ;  I  eould  hordlj  belieiV 
them  mjseif.  I  liaye  collected,  for  the  Russian  Government,  and  prcBecred  in  alcohol) 
■pecimena  of  the  leredo.  that  were  one  and  a  quarter  inches  in  diameter.  Here  it 
a  piece  of  wood  t^t  has  bueii  submerged  167  years.  It  is  a  portion  of  the  gua- 
wteel  of  one  of  the  French  TesseU  sunk  in  the  hftrbour  of  Vigo  in  1702.  The  (<r«fa' 
Ikas  made  considerahle  havoc  on  thia.  The  wood  is  otherwise  as  sound  w  when, 
it  WBB  first  manufactured  into  a  wheel. 
Captnin  BuBQEHB :  Perhaps  Colonel  Gowcn  would  describe  the  teredo,  and  hoV' 

Colonel  OowEK :  The  bodj  Beems  to  be  composed  of  mucilage;  the  head  is  W 
Bpeeiea  of  shell,  very  hard  indeed,  pointed  not  unlike  an  ordinuy  auBcr.  Xh^:; 
lentil  of  its  body.  I  ihould  think,  is  about  Twenty  times  its  diamecer.  The  holft 
which  it  makes  in  entering  the  wood  is  sc&rcet;  perceptible,  not  much  larger  thki^ 
the  point  of  u  oambric  needle.  As  you  see  here,  the  inside  of  the  perforation  ii 
as  smooth  as  possible,  much  more  so  than  could  he  effected  by  mechanical  means. 

The  CrmbmaK:  Do  Ihocb&mbera  run  into  each  other? 

Colonel  GowEN :  The  chambers  are  very  small  j  they  are  usually  Bcparatc. 

ThoCaiiBMAN;  Is  the  action  at  the  end  of  the  shell?  Is  it  by  attrition,  or  is  i 
by  the  action  of  hydrochloric  acid  ? 

Colonel  GowBHi  That  I  hardly  know.  It  is  nssoracd  that  a  portion  of  iU 
body, adhering  to  the  wood  oa  a  fulcrum,  constantly  turns  round  thesbellyp 
forming  its  head,  and  so  bores  through  the  wood  It  is  necessary,  in  order  to 
the  teredo,  to  split  the  wood  directly  it  comes  out  of  the  water,  odierwise  the  body  of' 
the  animal  turns  into  water,  it  is  auch  a  mucilugiuoiia  tubBtaucc,  At  Sevastopol  uu^ 
ore  extraordinarily  large. 

The  ChaIBHAH  :  Do  I  understand  that  the  depth   of  the  Kussinn  vp'sels 
mud  WHS  19  feet? 

Colonel  GoWEK :  From  19  to  23  feet. 

The  Chaiskan  ;  They  were  actuallj  submerged  in  the  mud  l^mt  depth  f 

Colonel  Gowks:  Tes ;  the  vessolB  were  submerged  that  depth  in  thi. 
Wherever  the  Teasels  at«  submerged  in  the  mud,  and  vrhcreror  the  sediment  hlA; 
aottled  upon  any  portion  of  a  vessel,  the  teredo  never  entered  it,  and  even  while  tif 
naint  rcmunod,  they  never  entered  )t,  otherwise  they  perforate  very  qnlok^ 
mdeed,  -"^ 

Admiral  Sir  Edwaud  Bkichbr  :  Will  you  allow  me  to  ttak  by  what  procou  rq 
manage  to  disengage  vessels  when  sunk  Co  that  depth  in  the  mud,  becnuso  UU 
would  create,  as  it  were,  a  vacuum  beneath  llicm,  and  it  would  require  a  great  dei 
of  tickling  and  Ingenuity  to  moke  them  quit  their  beds?  If  youeould  manage  to  m 
air  beneath  them  you  would  be  able  to  make  them  more,  I  would  ulao  ask  whetM 
you  have  any  mode  of  ascertaining  the  weight  of  these  vessels  when  removed  frtntt 
the  mud  and  suspended  in  water,  so  aa  to  mlMliulo  upon  the  powers  that  you  wonU| 
require  to  lify  them  even  a  foot  ?  ,. 

Colonel  OoWES  ;  In  the  first  place,  nine-tenths  of  the  vessels  in  the  harbour  rf 
Setast«pol  were  in  SO  feet  of  mud,  gravel,  oystcr-ahells,  and  very  liard  clay  about 
the  oonsiatenoy  of  Ibo  London  clay.  But  invariably  thcsB  vessels  had  gone  dom 
and  their  Veels  rested  upon  the  solid  stone.  The  bottom  of  the  harbour  is  of  lim#' 
ntune  formation,  and  the  swell  of  the  eca  healing  upon  the  vessels  produced  a  (light 
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fvajing  motion,  bo  that  thore  was  nsuallj  a  little  space  on  one  side  or  other  of 
esch  Tciiel,  and  for  that  reason  thej  weighed  a  little  more  when  under  the  mud 
thin  after  we  had  extracted  them. 

Sir  Edwabd  Eelchbr  :  I  mean  when  you  had  raised  them  out  of  the  mud 
altogether,  had  jou  anj  mode  of  determiniog  what  their  weight  was  ?  I  suppose 
ther  were  filled  with  mud  ? 

Colonel  Gowxx :  All  filled  with  mud.  We  had  a  mode  of  detecting  that  bj  the 
diiphoeinent  of  water.  I  had  marks  inside  the  caissons  which  denoted  the  number 
of  Umi  bj  the  quantity  of  water  wliich  had  been  expelled  from  tliem.  The 
"Tkdimir"  weidied  about  6|000  tons.  She  was  the  heaviest  vessel,  and  was 
eotinlj  filled  with  mud. 

Sir  Edwabd  Belcueb  :  Then,  in  ix>int  of  fact,  as  to  the  lifting  power, 
yoQ  fill  the  caissons  and  let  them  sink  to  a  certain  depth,  and  then  pump  out  the 
viterP 

Cokmel  Gowen  :  Yes,  pump  the  water  out.  You  will  observe  there  is  a  compart- 
■nt  nuniog  longitudinally  across  the  vessel.  This  compartment  is  constantly 
ffllrd  with  water,  and  when  you  commence  lifting,  it  acts  as  a  counterpoise  to  the 
veight  which  comes  from  the  opposite  end.  Then  there  are  sliuco  valves  between 
then  compartments,  so  that  you  may  regulate  the  quantity  of  ^'atcr.  It  is  like 
As  old  fiuhioned  system  of  raising  an  anchor  by  the  umc  of  a  long  barge ;  they 
Imsvb  the  head  of  the  barge  down,  and  then  jump  on  the  stern. 

Sir  FklDlRiCK  N1COL8ON :  Before  the  meeting  closes  1  should  like  to  express 
&7  regret  that  Colonel  Qt>wen's  paper  was  not  placed  on  our  cord  in  the  usual 
iMBiier,  beoaose  I  think  we  should  have  had  a  niueli  larger  audience.  It  is  a 
*vbject  of  very  great  interest,  and  I  am  sure  it  has  been  brought  before  .us  in 
^  dearest  possible  manner.  It  was  owing,  I  believe,  to  the  absence  of  Colonel 
^Wen  that  the  Council  of  the  Institution  were  unable  to  place  his  name  on 
^  etrd.  To  ask  one  question,  I  did  not  quite  catch  whether  the  diagrams 
^tiie  caiMons  wore  drawn  to  scale  ? 
Colonel  GoWEV :  They  are  drawn  to  scale. 

Sir  Fbidxbick  "Sicoubos  :   Because  when  they  are  published  in  our  Journal 
'^y  will  be  very  valuable  if  they  are  drawn  to  scale.    As  I  understood,  you  had 
^'dj  two  caissons  ? 
Cobnel  OowEV :  Six.* 

&  Fbiderice  N1COL8ON  :  Six  to  each  vessel  r 
Cdonel  QowEN :  Yes. 

Sir  Fbxdibice  Nicol80>'  :  Did  you  find  any  difllculty  in  getting  the  same  strain 
^  Uie chains  from  the  different  caissons  ?  BeeauDo,  in  raisintr  a  vessel  by  *'  lumps" 
i^c  great  difficulty  is  to  get  tlic  same  strain  upon  all  tlie  lumps  that  are  used.  \ou 
'^^xre  alluded  to  the  **  Foylo  "  that  was  sunk  in  the  River  Thames.     The  "  Foylo  "  is 

instance  of  the  want  of  sueli  appliances  as  Colonel  Gowen's  for  raising  vessels  ii 


^^    — w.—^  w.  ..^  ...^v  ^^  »«.^..  appliances  as  Colonel  Gowen's  for  raising  vessels  in 
^«  Thames.     She  was  first  taken  in  hand  by  a  private  individual.    lie  liad  two 


^'^^atl  frigates  placed  at  his  disposal  by  the  Government ;  he  had  as  man^  chains 
^^  he  could  got  from  Woolwich  and  Chatliam  ;  yet,  in  tlie  end,  he  found  it  impos- 
^*  ^le  to  raise  this  vessel  —a  vessel  certainly  not  so  heavy  as  many  of  the  vessels 
CoLoneX  Gowen  has  raised.  When  it  was  afterwards  taken  in  hand  by  the 
Taton  of  the  Tliamcs,  they  found  she  was  completely  filled  with  mud ;  and 
chiefly  to  the  difficulty  of  giving  an  equal  strain  u^mu  the  only  lighters  that 
«y  could  apply  to  her,  they  found  it  quite  impotfiiiible  to  raise  her ;  and  it  ended 
ber  being  blown  up.  But  the  meeting  will  ]M'rh:i]>8  be  glad  to  learn  that  she  is 
r  to  entirely  removed,  that  there  is  no  obstruction  to  the  navigation.  I  am  sure 
QiiBt  all  feel  grateful  to  Colonel  Gowcn  for  having  ])laccd  this  matter  Ix^forc  us. 
•  «ilor8  know  how  extremely  dillieult  it  is  to  du  work  under  water ;  and  when 
onne  to  these  great  depths  of  00  feet,  or  U)  fiithonis.  in  addition  to  the  grt>at 
of  mud,  wc  can  conceive  how  ditTieult  it  is  to  niise  even  a  f:nmll  \esdel ;  much 
•aeh  large  vesselit  os  were  sunk  in  !Sevu8toi)oI.  Miiy  1  usk  what  was  the  size 
^  the  chams  that  vou  used  ? 

•  •  In  Flute  xvii  onlv  four  caissons  arc  shown. 
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Colonel  Go  WEN :  About  three-inch,  of  Low  Moor  iron.    Yon  were  referring  to  the 

Tcssels  uiul  to  tlic  unc<iual  strain  coming  upon  thorn.  You  ob0em'  the  chiAUifr  p«&» 
over  lliCM'  wheeU,  unil  that  if  tlic  strain  is  unequal,  the  caissons  cunt  on  either  side, 
and  adjuyt  tlicms(*lves  to  the  weight. 

Sir  FHKDr.HicK  Nicolson  :  You  arc  speaking  ot  one  cais^n? 

ColoMf'l  G<iWi:N  :  No,  of  all  t^ix. 

Sir  rKEDKuicK:  Njc«jj>un  :  Jlow  do  you  get  tlu»  i«anic  stmin  on  all  ? 

Culoiiel  GrnvKN  :  In  tl:c  lin*l  instance,  thev  are  sunk  to  the  lerel  of  the  water. 
Jlert^  are  five  shicTc  blocks,  witli  a  tail  to  this  winch,  and  the  chains  are  drawn  a# 
taut  as  |)o-4rtible.  Th(>n,tlio  punip:»  art^  set  at  work,  and  if  there  is  more  strain  on 
tliis  eliiiin  than  on  that,  the  eaisdon  cuuies  up  sideways,  and  gives  to  tlie  other  chain 
an  equal  Htrain. 

Cu])t:iin  II(>i:T0.v.  R.N. :  Would  you  be  kind  enough  to  describe  the  diring  appa- 
ratus tlial  vou  n.-ad? 

Colonel  (row L.N  :  I  used  several  systems  of  diving  apparatus.  I  used  a  dirins 
uiqmratus  that  was  <ronstrueted  by  Messrs.  Siebe,  and  also  one  by  Messrs.  Ueinke. 
1  found  tliat  wliieh  was  coi.strurted  by  Messrs.  Seibe's  iiir  superior  to  the  other. 

Captain  HoiMox:  Both  of  them  with  helmets.^ 

Colonel  (ruwKN :  liothofthem  witli  helmets.  I  Imd  about  150  naked  divert! 
they  were  at  work  getting  the  anchors  and  chains  from  the  boom  across  the  harbour, 
whii'li  was  a  xrvy  ditlieult  process,  because  this  boom  was  ma«le  of  ships'  masts, 
whi(rh  were  damped  together  with  diaius.  Tiieu  there  was  a  timber  put  over  them, 
Htnipped  over  again  with  chains,  and  then  the  whole  was  solidly  bolted  together. 
The  whole  boom  was  nearly  a  mile  long.  We  had  to  bla«t  it.  Ihen  the  chains  to 
which  the  anchors  were  attached  were  also  strapped  round.  The  Russians  took  thr 
greatest  precautions  in  that  respect  for  fear  the  allies  might  go  in  and  disengage  the 
chains,  so  as  to  allow  their  vessels  to  enter  the  liarbour. 

Sir  Ei)w.\Ki»  Bklcher:  With  regard  to  the  boring  of  the  feredo;  as  a   natu- 
ralist, 1  may  tell  you  that  I  possivs.s  all  the  diiferoat  shells  of  the  iterfect  animal* 
that    make    tlie.se   holes.       They  are   not   all    of  the   teredo   species.       A   great 
number  of  them  art*yyAo/a«  and  they  work  behind  a  shield.     In  my  own  vessel,  on 
ilu'  <'(m.^t  of  Africa,  in  six  weeks,  they  bored  through  a  plank  of  two  inches.     I  hav^ 
nIo^t  splendid  s[H'einiens,  much  ilucr  than  any  the  British  Museum  possesses.     Bu^ 
in  the  cases  of  the  feredo  ;  the  teredo  works,  and  carries  its  shelly  case  with  it,  all  tbo 
way  through.     1  linve  a  teredo  shell  about  that  length  (23  inches  long,  by  1^  dia- 
meter), with  a  tliirkness  of  onc-.sixteenth  of  an  inch  on  its  whole  length;  so  it  is  n 
.soliil  creature,  in  fact.   The  photaSy  in  the  case  of  very  large  sliells,  will  bore  througls 
wliat  no  knife  or  tool,  unless  it  is  of  very  superior  steel,  will  touch.     There  is  on«? 
of  the  tribe  that  commences  as  a  living  gelatinous  animal,  and  ends  positively  as   A 
solid  pil»ct^  of  calcareous   matter  whitrh  no  iron  tool  will   touch.     If  any  person 
would  like  to  see  the  specimens  which  I  have,  I  would  gladly  lend  them  to  tla«? 
Museum  of  this  Institution. 

Sir  Frkdekick  Nicolsox  :  I  might  just  say  a  few  words  more.  Colonel  Gkiw^MB 
lias  alluded  to  the  "  Missouri."  I  hap])ened  to  be  at  Gibraltar  shortly  after  tba^^ 
vessel  sunk.  1  was  verj'  much  struck  with  the  extraordinary  diving  capabilities  o^ 
the  Greek  <liver^  employed  on  that  vessel.  'iTicy  did  some  anchor  woric  for  nffc^- 
They  used  to  sling  anchors  in  a  most  wonderful  manner,  in  ten  or  twelve  fiiithocKS* 
I  was  assured  that  the  head  man  had  brought  up  a  sponge  from  thirty  &thoKJC^* 
I  think  this  fa(>l  is  worth  mentioning,  as  a  proof  of  the  extraordinary  capacity  th««?^^ 
men  have  for  diving. 

Ca[)tain  Fuem.vntle,  K.X.  :  Perhaps  Colonel  Goweu  will  give  us  a  little  more  inC5c^' 
mation  al)ont  the  size  of  thost»  (niissons? 

Colonel  (j(»wEN  :  Their  cajMieity  was  about  5,000  tons.  They  were  100  feet  lo"«»|B! 
65  feet  in  width,  and  22  feet  in  depth.  An  open  trussed  girtlor  frame,  you  ob«ff*i 
there.  There  were  six,  running  fore  and  aft,  in  order  to  give  rigidity  to  the  st 
ture.  Iron  is  far  sujH»rior  to  wood ;  but  1  could  not  get  iron  there,  and  I 
obliL,'«»'l  to  go  up  into  Poland.  I  wns  two  years  in  getting  timber  floated  down  ^** 
Dneiprr,  ami  tlien  1  was  obliged  to  have  it  sawn  into  ])lauks.  I  think  I  consufax-"^ 
l,tiOC),0<K)  feet  of  timber.     That  was  all  done  bv  hand-work.     The  timber  franrai**- 
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being  16  inches  square,  was,  of  course,  hown  out.     But  the  outsiilo  pinnlviug  vrus 

inTariablj  6  inches  thick.   That  was  all  mwh  by  hand,  which  t^tis  a  very  slriw  ]>rooes!». 

The  Chairman  :  Did  the  largo  establishnicnt  at  Nicolaief  give  tou  uo  uj^siMuuce? 

Colonel  GowEN  :  That  large  establishment  was  not  iu  e\i?ten<:e  then.   Just  before 

the  war,  the  Russian  Government  liatl  purchased  tlie  largest  saw-mills  in  the  world, 

and  the  vessel  was  ready  to  siiil  do\n\  with  the  macliinery,  and  was  tit  Oraxesend 

when  the  war  broke  out.     Your  Govennnent  seized  those  saw-mills,  and  they  were 

put  up  at  Woolwich.     Since  then  a  saw-mill  has^  been  erected  at  >'icolaief     1  think 

they  were  nine  years  in  constructing  the  building. 

Dr.  Edis  :  >fay  I  ask  how  you  worked  the  chains  ? 

Colonel  GowBX  :  In  the  first  instance,  I  proposed  tliat  the  chains  should  go  through 
the  centre.  As  soon  as  the  chains  drew  taut,  they  came  against  the  side  of  the 
Tnscl,  and  it  brought  the  two  caissons  necessarily  together ;  it  was  impossible  to 
■eparate  them.  Then,  I  Imd  largo  cast  iron  wheels  upon  pedestals  at  one 
end  of  the  retsel,  over  which  the  chain  passed  ;  and  to  eounteqioise  the  weight  tliat 
wi suspended  there,  I  had  water  introduced  into  the  after-compartment.  This  in- 
dicated the  lifting  power. 

Tht  CHiXBaCAir :  I  am  sure  that  the  meeting  will  join  me  in  thanking  Colonel 
Gowen  for  the  rery  clear  and  instructiTo  lecture  that  we  have  had.  So  much  infor- 
matioD  could  not  have  been  given  in  a  clearer  manner  than  we  have  had  thi^  ]ileasun^ 
ofhcarinff  this  evening.  I  can  only  ho^x;  that  others  external  to  us,  may  be  infhi- 
CHed  IB  favour  of  his  system  of  raising  vessels,  and  that  he  may  succeed  in  his 
(idMToars  to  get  a  company  up.  I  should  like  to  explain  to  Colonel  Gowen  that, 
ihhongh  there  is  a  small  audience  here  to-night,  owing  to  the  little  notice  that 
VH  givea  mider  the  circumstances,  yet,  as  all  that  is  said  here  appears  in  otur 
Imnil,  he  will  understand  that  his  paper  will  bo  widely  read,  bc*cause  the  absent 
■gabcri  ore  fully  alive  to  the  value  oi  the  proceedings  which  tiike  place  in  the 
thulio  of  this  Institation.    Wo  are  much  obliged  to  you,  Colonel  Gowen. 


LECTURK 

Friday,  May  21st,  1869, 

Reaii-Admieal  sir  JOHN  C.  D.  HAY,  Bait.,  M.P.,  F.R.S.,  in  the 
Ohiiir. 


THE    MAETINI-HENEY    RTFLE    (THE   NEW    ]\IIL1TARY 

BREECH-LOADER). 

By  Captain  Vivian  DEniNi^  Majendie,  R.A.,  Assistant  Superintendent 
Kuyal  Laboratory,  Woolwich. 

The  Bubject  on  which  the  Council  of  this  Institution  has  hononrf , 
roe  with  an  invitation  to  lecture  this  afternoon,  is  the  Martini-Henrj* 
riHo,  the  proposed  future  arm  of  the  British  soldier.  It  will  be  neces^ 
aary,  however,  hi  order  to  make  what  I  have  to  say  respecting  tliq 
contemplated  introduction  of  this  arm  intelligible,  to  take  yCKI 
back  a  little  way  iu  the  history  of  the  subject,  and  to  recall  something 
of  what  I  stated  in  this  lecture-room  two  years  ago.  We  can  on^ 
reach  the  arm  of  the  fnture,  in  fact,  by  glancing  at  the  past,  and  l^. 
making  good  our  position  with  regard  to  the  present.  Of  the  past,  how»- 
ever,  not  much  need  now  be  said.  Still,  there  is  something  more  aboc^ 
it  than  a  mere  arcbraological  interest ;  and  one  might  well  refer  to  th<t 
curious  fifteenth  and  Bisteeutli  century  prototypes  of  our  nineteenth  ceiw 
tury  breech-loaders,  with  a  practical  purpose — with  the  purpose,  namely^ 
of  realizing  the  fact  that,  in  those  early  days,  the  earhest  days  of  fire> 
arms,  there  was  au  instinctive  striving  after  a  development  which  hu 
only  touched  its  accomplishment  now,  four  centiuieB  later.  If,  oarryiM^ 
our  reflections  on  this  jioiut  a  little  further,  we  endeavour  to  explaU' 
the  long-delayed  fruition  of  these  hopes  and  efforts,  we  shall  find  suctt 
explanation  partly  in  the  imperfect  state  of  mechanical  and  scientifio 
knowledge,  and  jjartlj  in  the  absence  of  a  thorough  perception  of  the 
necessities  of  the  case,  due  to  the  simple  fact  that  the  necessities  had 
not  yet  arisen.  Then  eventually  had  come  the  clearing  away  of  thflt 
obscurity  which  beset  the  subject,  the  gradual  solution  of  its  diffi•^ 
eulties,  the  sort  of  revelation  which  told  us  that  the  objections  to 
cartridges  containing  within  themselves  the  means  of  ignition,  had  itt 
reality  no  force,  the  enlightened  appreciation  of  the  military  advan- 
tages of  breech-loaders  to  which  this  revelation  gave  rise,  and  whidt 
otherwise  followed  as  a  natural  consequence  the  development  which' 
small  arms  had  received  iu  every  other  direction :  finally,  the  stimulus 
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'which  the  question  derived  from  the  actual  performances  of  a  certaui 
very  famous,  but  really  iudiff(;rent  breech-loader  in  actual  warfare,  and 
its  immediate  quickening'  into  vigorous  life.    What  is  most  noticeable 
about  the  past,  and  what  I  chiefly  wish  to  insist  upon  is,  that  at  no  time 
was  the  subject  altogether  devoid  of  a  certain  vitality.     In  the  early 
days  of  fire-arms,  breech-loading  was  rather  the  nile  than  the  exception. 
Thus,  a  French  writer  on  the  arms  exhibited  in  Paris  in  1867  divides 
the  present  breech-loaders  into  six  classes,  five  of  which  classes,  he 
says,  are  represented  among  the  gims  of  the  sixteenth  and  seven- 
teenth centuries ;  while  the  comparison  between  the  earlier  models 
and  the  later  reproductions  is  not  always,  as  far  as  simplicity  is  con- 
cerned, on  the  side  of  the  more  modern  gun.     My  own  impressions, 
derived  from  a  careful  examination  of  the  arms  at  Paris,  accord,  I  am 
free  to  admit,  very  fairly  with  those  of  M.  de  Brughat.    Then,  con- 
siderations and  difiiculties  of  all  sorts  crushed  breech-loading  out  of 
seeming  life,  and  for  a  long  lapse  of  years  it  so  remained.     But  it  was 
sleep,  not  death.     And  when  the  pro{)er  time  came — the  proper  time, 
mark,  as  we  shall  see  presently, — the  epoch  which  arrived  in  the  pro- 
cess of  the  natural  development  of  firearms — the  trumpet  of  war 
sounded  twice,  quite  distinctly,  once  in  Denmark  and  again  in  Bohemia, 
ringing  out  in  each  case  no  faltering  note,  but  speaking  to  the  irre- 
sistible success  of  a  weapon  too  long  neglected,  and,  like  the  Prince's 
hom  in  the  pretty  fairy  tale,  awakening  the  nations,  and  resolving* 
their  dreamy  contemplations  into  daylight  realities. 

There,  then,  running  through  the  dark  years  of  distant  ages  is  tlio 
silver  thread  of  the  subject,  which  however  often  hidden  by  the  woof, 
patience  still  may  follow — the  thread  which  binds  us,  I  believe, 
directly,  however  lightly,  with  a  y)eriod  some  four  centuries  distant. 

The  explanation  of  this  connection  I  have  already  indicated  when  I 
spoke  of  the  instinctive  yearning  for  the  employment  of  a  breech- 
loading  system.  For,  in  truth,  it  amounts  to  an  instinct,  and  no  man 
wodd  naturally  elect  to  introduce  his  charge  at  the  muzzle,  unless  the 
pKsrare  of  difficulties,  or  habit,  or  prejudice,  drove  him  to  do  so, 
ttd  nnlcss  he  saw  no  sufficient  reasons  to  induce  him  to  resist  and 
overoome  that  pressure.  The  explanation  of  the  temporary  abandon- 
n»ent  of  breech-loaders  I  have  also  indicated  in  what  I  have  said  of 
the  actual  presence  of  these  difficulties,  and  in  the  actual  absence  of  an 
adequate  appreciation  of  the  merits  of  the  system  and  of  the  necessity 
for  its  introduction.  It  is,  perhaps,  worth  while  to  notice  that  the 
nsrival  took  place  most  vigorously  in  the  country  whicli  had  most  de- 
^loped  her  mechanical  gun-making  industry,  viz.,  in  America,  Ix^cause 
^fact  bears  upon  the  close  relations  which  exist  l)etween  brcrch- 
Wing  and  the  mechanical  art.  It  soonis,  also,  worth  while  to  notice 
^t,  despite  her  mechanical  advantajj^os— or,  |XThaps,  I  should  say  in 
^^pDseqnenco  of  those  advantages — America  did  not  strive  in  the  direc- 
tion in  which  so  many  inventors  of  breech-loaders  have  unfortu- 
nately laboured,  only  to  meet  with  disappointments,  and  to  iind 
tkemaelves  in  the  end  obliged  to  retrace  their  steps.  Speaking 
J>*neially,  it  may  be  said  that  America  made  no  attempt  to  throw 
^  work  of  closing  the  breech  upon  the  mechanical  fit  of  that  part 
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oL*  iliu  gun.  uutwithstandiiig  tlic  bkill  and  iu^nuity  which  she  might 
liiive  ])r(>u^ht  to  bear  upon  tho  problem.  American  a  were,  indeed, 
too  sound  luechanics  to  attempt  that  which  was  mecliunically  unsound. 
Tlius,  we  iind  tlie  self-consuming  cartridge  generally  rejected  by  tk* 
Americans,  and  the  non-consuming  metxil  cartridge,  cartouche  obtunitricf, 
as  tlie  French  ai)propriately  call  it,  generally  employed. 

Thus  we  i-each  the  point  of  the  practical  revival  of  breech-loaderB. 
which  took  place  about  three  or  four  years  ago. 

You  will,  jK?rha[)S,  recollect  tliat  after  the  Dano-Gcnuan  war,  Geiwral 
Itussell's  Comniittt^e,  wliich  Tjord  de  Grey  had  appointed  to  report  i^iou 
the  advisabilit}'  of  arming  the  infantry,  either  in  whole  or  in  part,  witli 
breech-loaders,  did  report  in  July,  18G4,  that  it  would  be  desirable 
so  to  iirni  the  British  soldier;  this  however,  without  reference  to 
any  particular  system.  Then,  how  was  this  recommendation  to  be 
applied  !  A  decision,  the  wisdom  of  whicJi  is,  I  think,  indisputable, 
was  come  to.  It  was  decided  to  endeavour,  in  the  first  place,  to 
utilize  the  existing  store  of  muzzle-loading  aims  by  converting  theui 
into  breech-loaf lers,  proc^*eding,  meanwhile,  to  the  larger  question  of 
the  selection  of  a  totally  new  arm  for  future  manufacture.  This 
decision  not  only  recommended  itself  l)ecausr'  of  the  s;iving  of  time 
in  tlui  re-armament  of  the  British  soldier,  which  it  tended  to  effect, 
while  it  also  afforded  time  for  the  leisurely  consideration  of  the  more 
difHculL  «iuestion  of  the  adoption  of  a  new  arm,  not  only  because  of 
tiu^  u(;onoiny  of  using  up  the  existing  arms,  and  of  the  advantage  to 
W  derived  from  the  ac(|uisition  in  the  course  of  Uie  conversion  in- 
quiry <»f  a  va:=*t  amount  of  exj>erience,  likely  to  Ix)  invaluable  iu  tlm 
future  and  fuller  impiiry :  not  only,  I  sa}',  did  the  decision  recomDiend 
itstilf  on  these  grounds,  but  it  was  based  uj)on  a  very  sound  and  by 
no  means  comnnu  piTception  of  tluj  real  elements  of  the  prublem. 
It  |)roc(  tfded  upon  the  st)un(l  princriplc  of  separating  tin;  shootiu^T 
pari  of  the  gnu  from  the  loading  2»art.  We  had  a  gim,  which,  as  far 
ji-i  shf)Oting  vveut.  was  very  accurate,  which  some  will  even  now  con- 
tend is  quite  accurate  enough  for  the  rough  and  ready  shooting  ol 
actual  war.  Wliat  we  desired  was  to  multiply  its  rate  of  delivery  to 
a  point  consistent  with  tin?  requirements  of  the  age.  We  shall  see 
presently  that  the  sann?  principh;  of  separation  has  governed  tbi" 
course  of  action  rf  tlie  Breech-loading  Committee,  and  nu»st  properly 
so.  TIh^  question  of  accuiiuy  is  so  far  inde]KMidcnt  of  the  (luestiott*'^ 
facility  '*\'  loading— th<'  character  of  the  lire  is  so  distinct  a  tbinj; 
from  its  rapidity,  as  to^demand  separate  investigation.  And  the  tw 
qui'stions  li;iv<'  thereftire  received  separate  investigation  through^^!: 
ilm  wli(»le  <»f  tin'  impiiry ;  first,  in  the  decision  to  convert  the  Eiifi** 
hy  litiin.i;  it  with  a  breech-loading  arrangement;  second,  in  tuo 
decision,  which  I  shall  have  presently  more  particularly  to  notice*  ^'^^ 
carrv  ont  tlu^  barrel  and  breach-loading  tests  indeiK»mlentIv ;  ^^^^ 
enibi>dir'd  results  i»f  this  course  of  action  we  see,  first,  in  the  Sni^-*^**" 
Knlield  ;  second,  in  tin*  Martini-Henry. 

Well,  gentlemen,  I  need  not  trouble  you,  I  think,  with  the  hiftt*'*^^ 
•  if  I  ho  Snider-Knfield. 

1  ventured  two  years  ago  in  this  room  to  predict  a  successful  cn-^*-*^ 
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or  this  aim,  a  prediction  to  which  I  am  jnstifiecl,  I  think,  in  looking 
*ack  with  satisfaction.  The  arni  has  now  been  tried  and  acquitted  itself 
reli  under  the  most  extreme  climatic  influences,  and  it  has  won  its 
purs  on  actual  service  in  Abyssinia.  The  Breech-loading  Committee 
ay  that  the  Snider- Enfield  is,  ^'without  doubt,  a  most  efficient 
BiUtary  weapon.**  Indeed,  so  little  likely  is  this  opinion  to  bo  dis- 
oted  on  the  present  occasion,  that  it  seems  to  bo  unnecessary  for  mo 
0  press  upon  you,  as  I  might  do,  the  weight  of  two  years*  accu- 
soiated  experience  in  favour  of  the  arm.  You  may,  perha})s,  be  in- 
ercsted  in  seeing  a  rifle  which  has  fired,  more  rounds,  probably,  than 
oy  other  rifle  in  the  world.  Here  is  a  Snider-Enfield  which  has  fired, 
inder  my  superintendence,  72,000  rounds,  actually  witliout  requiring 
my  repair,  and  which  is  still  perfectly  serviceable.  II(?re,  too,  is  a 
»^6t  of  12  inches,  which  was  made  with  this  rifle  only  four  days 
igo.  So  also  of  the  cartridge,  upon  which  the  success  of  the  system, 
in  a  great  measure,  hinges.  That  is  now  generally  admitted  to  be  an 
Bxoeedingly  satisfactory  cartridge.  With  the  exception  of  (me  pattern 
(No.  V),  in  which,  with  a  view  to  economy,  the  amount  of  material,  and, 
oonaequently,  the  strength  had  been,  as  the  event  proved,  unduly 
ndoced,  these  cartridges  have  adjnirably  fulfilled  the  requirements  of 
the  service ;  and  not  only  this,  but  the  construction  has  been  finally 
adopted  by  the  Committee  as  that  best  suited  for  a  military  cartridge, 
h  short,  while  the  arm  itself  is  to  be  n^placed  by  a  weapon  of  superior 
dkiency,  the  cartridge  (I  do  not  refer  to  the  bullet)  remains  sub- 
ttntially  unchanged,  retaining  its  position  as  the  service  cartridge 
ftr  excellence,  I  should,  perliaps,  mention,  that  for  excey)tionaIl3' 
tbnip  climates  of  fluctuating  temperature,  sticIi  as  India,  it  has  lately 
been  shown  to  be  necessary  to  adopt  some  extra  mtenial  protection, 
odthis  thin  paper  lining,  with  a  thick  intermediate  .coating  of  varnish, 
ban  been  recommended  for  this  purpose,  to  prevent  the  action  of  the 
powder  upon  the  brass:  also  the  bullet  is  to  l^e  varnished  to  prcv<Mit 
corrosion.  To  avoid  the  inconvenience  of  Iiaving  two  ammunitions 
for  the  same  arm,  it  is  proiK)sed  to  a})|)ly  this  protection  to  all  car- 
tlidges  for  future  manufacture,  for  whatever  climate. 

I  think,  therefore,  that  we  may  fairly  say  that  the  intentions  of  those 

vfao  decided  upon  the  conversion  of  the  Enfield  riHe,  and  the  hojK's  of 

tiioiewho  recommended  the  ado])tion  of  the  Snider  system  of  con- 

'Wiion  and  the  Boxer  cartridge,  have  been  most  satisfactorily  fulfilUid. 

B^eryoncof  the  contemplated  advantag(^s  has  been  satisli<'d.     Tluj 

iMnnament  has  pPDceeded  so  rapidly,  that  over  half  a  million  rifles 

biiVB  been  converted,  and  oar  regular  treops  of  all  arms,  the  Navy, 

Harmcs,  and  a  proportion  of  the;  Militia  have  been  furnished  with 

bnjech-loading  rifles,  in  addition  to  the  establishment   (»f  a  snflicient 

■tow  to  meet  emcrgenci<*s.     We  have  also  been  afforded  two  years' 

l*Bithing  time  in  wliich  to  work  out  the  qiK^stion  of  the  s<*lectioii  of 

^  new  arm.     The  conversiim  has   satisfied  the  condition  «»f  eeo- 

nomy  in  a  high  degree,  having  at  tli(.^  comparatively  small  cost  of 

'Oider  20s,  an  arm,  giveu  us  a  weapon  of  great  eiiicienc^y,  and  one 

0^  a  character  which,   when  the   new   arm  i^   introdneed,    may  be 

confidently  passed  on  to  the  resene  forces,     i^'inally,  it  has. afforded 
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U8  an  opportunity  of  accumulating  a  vast  amount  of  experieiK 
how  much  and  hdw  valuable,  -those  only  who  have  closely  watchi 
the    development   of    the    question    are    really    able    to    say.      " 
ideaa  on   the    subject    of   breech-loaders    have    during   the  ioquil 
clarified  and  broken  up ;  inchoate  opinions  have  assumed  a  cohej 
form ;   false  principles  have  been  rejected,  sound  ones  have  t 
affirmed.    Briefly,  we  have  mastered,  I  hope,  the  grammar  of  the  BvHb^ 
ject.    Think,  for  example,  what  it  is  to  have  definitively  disposed  of  8» 
called  self- COD  sum  iug  cartridges ;  to  have  made  a  deliberat«  setectiei 
of  central-fire  in  preference  to  either  of  the  other  modes  of  ignttioB' 
to    have    decisively  driven   pasteboard  cartridges   out  of  the   fieU 
Think  again  what  it  is  to  have  affirmed,  as  tbe  Breech-loader  Cotti 
mittee  have  done  in  very  precise  terms,  and  in  a  very  practical  w^ 
that  breech-loaders  which  depend  upon  the  cartridge  to  close  the  breed 
should  not  at  the  same  time  depend  upon  the  cartridge  for  their  ultimat 
safety— should  not,  that  ia,  be  liable  to  be  blown  open  in  the  even 
of  any  failure  in  the  obturation,     I  say  this  was  practically  a&innfl 
by  the  Committee  in  their  decided  and  summary  rejection  of  all  and 
which,  like  the  Snider,  have  a  breech  which  is  not  secure  in  the  evei 
of  an  explosion.     And  this  opinion  has  been  practically  adopted  by  tb 
Government  in  the  latest  pattern  of  Snider  rifle  (in.)i  0^  which  I  ba^ 
a  specimen  now  in  my  hand,  and  which  is  one  of  a  few  thouBasdi 
which  it  has  been  found  necessary  to  manufacture,  to  prevent  th 
store  from  being  exhausted.     In  tins  arm,  which  ia  not  a  conversiod 
but  a  new  rifle  with  a  steel  barrel,  the  breech  block  ia  fitted  with-! 
locking  bolt  of  a  simple  character,  to  prevent  it  from  being  blowg 
open.    Some  casualties  of  this  sort  have  occurred — no  very  heat; 
percentage,  but  sufficient  to  illustrate    the   disadvantage  of  a  noi 
safety  breech.    Just  as  1  object  to  depending  wholly  upon  your  ga 
for  your  gas  check,  so  do  I  object  to  depending  wholly  upon  yotd 
cartridge  for  your  safety.     Tbe  one  principle  is  an  extravagant  i 
tion  on  the  other,  and  equally  false.     It  is    both  economically 
mechanically  false  to  depend  for  safety  wholly  on  your  cartridj 
Economically,  because  if  you  have  a  safety  breech,  you  may  coi 
dently  employ  a  weaker,  and  therefore  a  cheaper,  cartridge — sut 
for  example,  as  that  pattern  (No.  V)  of  which  I  have  spoken  as  havl 
had  to  be  abandoned  because  of  this  risk  of  occasional  casualtii 
involved  in  its  use.    Mechanically  false,  because  the  success  of  y< 
system  is  then  contingent  upon  a  niceness  of  combination,  a  perft 
accuracy  of  manufacture  and  material  in  arm  and  ammunition,  wbf 
it  is,  I  should  say.  impossible  invariably  to  secure,  or  which 
be  ensured  at  an  outlay  which  we  are  not  justified  in  incurring 
we  can  possibly  avoid  it.     And  in  this  instance  we  can  avoid  it, 
the  necessity  for  such  extreme  accuracy  of  manufacture,  avoid 
the  remotcat  risk  of  accident,  by  the  simple  adoption  of  the  princij 
which  has  now  been  applied  to  the  Snider,  which  has  greatly  improi 
the  arm,  which  has  remedied  its  only  observe<l  defect,  and  wliich, 
doubt,  will  heuceforfh  be  generally  accepted. 

So  much  for  one  branch  of  the  breech -loading  question^ — the  tenhl 
porary  provision  for  present  iiac  of  aa  efficient  arm,  and  of  the  light  1 
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which  has  meanwhile  been  thrown  upon  the  whole  subject.    The 
other  branch  is  the  selection  of  a  new  arm  for  future  manufacture. 
Yoo  will  perhaps,  say,  If  the  Snider  is  what  you  have  stated  it  to 
be,  if  it  is  really  "  a  most  efficient  military  weapon,"  why  supersede 
it?   To  this  I  answer.  There  was  no  fortJgone  detennination  to  super- 
sede it  at  all.     If  the  Snider  could  hold  its  own  against  the  numerous 
improvements  of  an  active  age,  well  and  good ;  the  Snider  would  in 
thit  case  properly  remain  the  service  arm  of  the  British  soldier.    But 
WIS  it  reasonable  to  expect  that  the   ingenuity,  which  for  some 
Tetre  has  been  concentrated  upon  the  production  of  a  good  brcech- 
Inder,  could  suggest  no  improvement  in  an  arm  of  which  the  breech - 
action  (which,  moreover,  was  hampered  with  the  condition  of  its 
application  to  existing  arms),  was  adopted  in  1866,  before  the  period  of 
mexampled  acfivity  in  this  direction;  and  of  which  the  shooting 
amratos  had  been  adopted  in  1853 — 16  years  ago  ?    With  regard  to 
oe  hst  point,  I  cannot  do  better  than  read  a  {xassage  from  a  report 
of  the  Ordnance  Select  Qommittee  on  systems  of  rifling,  dated  26th 
November,  1862 : — ^'  The  £nfield  rifle  was  introduced  into  the  service  at 
**  i  period  when  comparatively  limited  experience  had  been  acquired 
*^  in  this  country  with  respect  to  elongated  rifle  bullets,  and  when  no 
^fiisd  and  generally  accepted  principles  had  been  established  as  to 
**  rifling  small  arms.     The  gun  trade  were  themselves  much  divided 
**  ii  the  opinions  they  held,  and  those  that  were  accepted  as  the  best 
**  were  founded  rather  on  speculation  or  arbitrary  rules,  than  on  ex- 
"'perienoe  or  scientific  reasoning.     Under  such  circumstances,  the 
''Bghest  credit  is  due  to  those  who,  selecting  and  combining  such 
^  proved  advantages  as  then  existed,  produced  a  weapon,  which  not  only 
**  at  that  time  was,  but  is  still  (1862)  believed  to  be  superior  to  any  ann 
**  adopted  by  other  countries.     Since  the  year  1853,  however,  not  only 
"*  has  the  attention  of  scientific  men  been  directed  to  the  improvement 
"  of  rifled  fire-arms,  but  the  value  of  their  theories  has  been  tested  both 
"at  home  and  abroad,  by  an  amount  of  careful  experiment  which 
**  exceeds  that  of  any  other  period.     The  result  of  these  labours  has 
^heen  the  production  of  rifles  of  greatly  increased  precision  at  long 
**  nnges,  a  point  of  considerable  importance  when  the  improvements 
"b  modem  artillery  are  taken  into  consideration.*'    Thus  the  inc^uiry 
was  iDBtituted  not,  be  it  understood,  in  order  to  supersede  the  Snider- 
Enfidd,  but  in  order  to  discover  if,  as  was  reasonable  to  expect,  such 
upersession  was  necessary.     P'or  this  purpose,  the  Snider  rifle  and  its 
MUBBDitioa  were  taken  as  standards,  to  which  any  system  putting 
bnrard  claims  to  acceptance  must  be  not  merely  equal  at  all  points, 
hit  which  they  must  excel.     In  order  to  bring  together  all  that  there 
*u  of  new  and  good,  inginiious  and  8er\iceal)le  in  military  fire- 
•nna,  the  War  Office  authorities  on  the  22nd  October,  18GG,  cast  a 
Kt  weighted  with  heavy  golden  prizes  and  opportunities  of  distinc- 
tiODfin  the  shape  of  an  advertisement  addressed  ''  to  gunmakers  and 
otaera"    The  meshes  of  this  net  were  so  contrived,  that  anything 
"Daller.  than  the  Snider,  any  arms  of  inferior  merit,  would  soon  slif) 
^luxHigh,  while  any  of  equal  or  8U[)erior  im])()rtance  would  be  retained 
to  be  afterwards  fully  tested,  until  finally  a  few  choice  specimens 
VOL.  zm.  2  B 
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should  remEtin,  from  which  the  final  selection  might  be  made, 
award  the  prizes,  a,  special  coromittee  was  appoiuted,  consisting  o 
Lieut.-Coloiiel  Fletcher  (Scots  Fusilier  Guards'),  Lord  Spencer,  CaptoS 
Mackiiinon  (3rd  Regiment),  Captain  Kawlins  (-iSth),  and  Mr.  EdwM 
Robs. 

In  the  first  instance  lOi  rifle.i  were  submitted,  of  which  no  leea  thl 
67  failed  to  comply  with  the  terms  of  the  adverlisempnt,  and  wen 
therefore,  as  far  as  the  prize  competition  went,  oat  of  the  rad 
Eveotually,  by  a  process  of  elimination  which  need  not  here  be  describe 
the  37  arms  which  were  eligible  to  compete,  were  reduced  to  3,  wbii 
were  recommended  for  further  trial,  each  of  the  inventors  beuig  p 
£300,  and  required  to  furnish  for  experiment  at  Woolwich  6  arms,; 
strict  conformity  witb  the  specimen  arm  submitted,  with  1,000  I'oun 
of  ammunition  per  arm,  witUiu  four  months  after  date  of  demand.  _, 
is  unnecesaarytfj  dwell  upon  the  various  incidents,  often  ludicroua,  whii^ 
relieved  the  tedium  of  this  first  stage  of  the  inquiry,  incidents  wlui 
oscillated  between  the  excess  of  caution  exhibited  by  the  inventor,  w 
point  blank  refused  to  run  the  risk  of  firing  bis  own  gnn,  and  t 
excess,  in  the  other  direction,  of  misplaced  confidence,  which  neai 
proved  fatal  to  the  designer  of  a  safety  bolt,  which  exhibited  i 
efSciency,  by  allowing  the  breech  to  be  blown  violently  open  in  ti 
inventor's  face. 

The  nine  arms  selected  to  compete  for  the  prizes,  were  the  AIM 
and  Braendhn,  the  Burton  (No.  1),  Burton  (No.  2),  the  Fosberrj',  tl 
Henry,  the  Joelyn,  the  Martini,  the  Poabody,  and  the  Kemingtou. 

It  is  not,  I  think,  necessary  to  follow  the  prize  competitiou  Td 
closely.  It  has  little  practical  interest  now.  The  object,  as  far  as  ti 
public  was  concerned,  was  fulfilled  directly  the  arms  which  this  cq 
petition  was  instituted  to  attract,  had  been  brought  together.  It  w 
of  course  just  possible,  that  among  the  competing  arms  there  mig 
be  one  so  satisfactory  at  all  points  as  to  warrant  its  adoption  into  f 
service ;  but  as  this  proved  not  to  be  the  case,  it  would  only  i 
wasting  time  to  dwell  npou  thi.'j  stage.  Suflice  it  to  say  that  I 
broad  results  were  as  follows : — The  competition  commenced  on  t 
2!)th  October,  1867,  and  the  conclusion  was  reported  on  the  II 
February,  18C8.  The  whole  of  the  nine  riflos  fell  short  of  the  qu^ 
fying  figure  of  accuracy,  and  in  most  instances  the  standard  was  B 
reached  in  other  respects.  Therefore  the  first  prize  of  £1,000  W 
withheld  altojrether. 

The  second  prize  of  £600  for  the  best  breech-mechanism  was  awsrdi 
to  the  Heury  rifle,  which  arm,  it  is  fair  to  observe,  moat  ne 
attuned  all  the  required  qualifications.  Indeed,  this  rifle  was 
disqualified  for  the  £1,000   prize,    chiefly  on   account  of  non-com- 

filiauiM  with  the  condition  of  employing  oidy  pure  beeswax  for  the 
ubrication.  The  fortunes  of  one  other  arm  in  this  aimpetition  must 
t«  noticed.  The  Martini  not  only  failed  to  receive  a  prize,  but  wa  " 
placed  seventh  on  the  list.  Naturally  the  question  wdl  occur  to  jtH. 
How  was  this  ?  How  is  it,  that  while  the  Uenry  breech -mechanin 
obtained  the  prize  in  this  first  trial,  the  Martini  brcDdi-mcchauism  ll 
now  finally  prefeired  t    la  there  no  contradiction  hero  !    None  whatan 
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The  explanation  is  simple  cnon^^h.  The  Martini,  T  quote  the  words  of 
the  Committee, ."  failed  entirely,  owinp^  to  tlie  defects  in  amimiiiition." 
Mr.  Martini  had  submitted  copi)er  rim-firc  cartridges  with  his  j^-un, 
which  burst  repeatedly  near  tlie  rim,  and  exhibited  the  arm  in  so 
unfavourable  a  light,  that  it  was  impossible  through  the  thick  cloud  thus 
established,  to  recognise  its  merits.  The  lesson  to  be  derived  from  this 
ii  an  instructive  one.  In  a  few  words,  it  amouiits  to  this  :  *'  A  bri^ech- 
loading  arm  stands  or  falls  in  a  groat  m«?asure  by  its  ammunition." 
Give  the  best  gun  in  the  world  a  bad  cartridge,  and  the  gun  must 
prove  more  or  less  of  a  failure — more  or  less  inferior  to  arms  of  inferior 
intrinsic  merit.  The  cartridge  is  in  fact  a  part,  and  a  very  important 
ptrt,  of  the  breech.  A  decided  failure  in  this  part  practically  deter- 
nmea  the  failure  of  the  whole,  as  conversely  the  success  of  the  cartridge 
determines  in  a  large  degree  the  success  of  the  gun.  When,  as  in 
the  case  of  the  Snider,  the  breecrh  is  a  non-safety  breech,  the  failure 
of  the  cartridge  will  entail  explosive  escapes,  dangerous  consequences, 
in  fact^  the  total  failure  of  the  system.  When  the  arm  has  a  safety- 
hieech,  like  the  Martini,  the  consequences  of  a  decided  failure  of  the 
VDmunition  fall  short  of  this.  They  are  not  dangerous,  but  merely 
disastrous  to  the  system.  But  this  fact  is  rarel}-  recognized,  and  the 
cartridge  is  scarcely  over  credited  with  its  proper  share  of  the  success. 
In  the  accounts  of  the  Wimbledon  competitive  shooting,  for  example, 
CTen  in  the  Report  of  the  National  Rifle  Association,  the  cartridge 
nwd  with  the  sucecssful  breech-loaders  is  not  so  much  as  named. 
Thus,  the  gun -competition  was  concluded"  against  the  whole  of  the 
•na,  as  perfect  systems;  but  in  favour  of  the  Henry,  considered 
ncrely  as  a  breech-loader. 

Then  there  was  the  cartridgf'-comj^etition,  for  which  a  very  few 
'wda  will  suffice.  The  Government  Boxer  ammunition  was  not 
^wed  to  compete  for  the  prize ;  and  the  same  construction  of  cart- 
ridge adapted  for  a  small  bore  calibre  had  not  l)een  fonnally  sub- 
■ntted,  although  it  was  succL's^fnlly  employed  with  many  of  the  com- 
l*thig  arms.  Of  the  49  sorts  of  cartridges  formally  submitted,  18  were 
<niuidercd  unlikely  to  fulfil  th(j  conditions  of  the  War  Office  advcrtise- 
■*nt,  which  had  prescribed,  that  they  should  be  '*  as  little  liable  to  injury 
ty  rough  usage,  damp,  and  exposjne  in  all  climates  as  the  Boxer 
Wridge;  also  as  little  liable  to  accidental  explosion  as  the  same 
^•tridge,  and  as  capable  of  being  mannfactured  in  large  quantities, 
•iMlof  uniform  quality."  This  left  but  one  cartrid^^-e  in  the  competition, 
*kit  which  had  been  submitted  hv  Mr.  Daw,  aii»l  whit*h  resembles  the 
■Cfyioe  cartridge  in  having  a  case  of  thin  eoiloil  brass,  but  winch, 
^kc  the  service  cartridge,  is  secured  by  soldering  the  erlg<'s,  instead 
of  cementing  them  together  with  paper,  and  is  fitted  into  a  base  of  the 
^»i8:nictiou  generally  known  as  tlu^  "•  Potet,"  aiid  which  consists  of 
•heet  brass  8tam{)ed  into  the  form  of  a  fianged  caj).  To  this  cartridge, 
*hich  appeared  to  the  Committee  to  fuHil  the  ])rescril)e«l  conditions, 
|he£40()  cartridge  prize  was  awanh»d.  But  in  the  course  of  the  trials, 
't  Was  proved  that  the  Governni'.Mit  cartridge-case,  which,  for  the 
'^ns  I  have  stated,  was  not  deemed  eligible  to  compete  for  the; 
^'^  was  the  best;  and  the  ('o!nniitt':'e  accordingly  decided,  to  uhc  vl 
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exclusively  in  the  Bubaeqnent  experiments.  Tiiue  the  resntts  of 
gun  and  cartridge  competition  were  destined  to  prove  abortive.  I 
which  satisfied  the  required  standard  of  excellonce  was  not  fc 
coming-;  the  breech  mechanism  which  received  the  prize  has 
been  adjudged  not  to  be  the  best ;  and  the  prize  cartridge  is 
nounced  inferior  to  one  not  in  the  competitioD. 

Still,  this  stage  of  the  enquiry  was  not  thrown  away,  if  w 
only  to  the  object  which  it  aad  satisfied  of  collecting  a  numbar 
arms,  to  the  experience  which  was  acquu'ed  during  \ta  progrera,  i 
to  the  clearance  of  the  subject,  which  was  thereby  effected.  Wrijif 
we  leave  the  prize  competition  it  is  lite  emerging  from  a  tuj 
tliicket,  in  whicli  trees  of  all  sorts  are  growing  crosswise,  in  whiuh  a 
confused  and  obscure ;  and  one  can  Imagiae  the  relief  of  the  Coinmil 
when  they  found  themselves  once  again  in  the  free  field  of  oipi 
mental  inquiry,  unhampered  by  this  restriction  and  that,  no  loDj 
forced  to  shut  their  eyes  to  possible  excellencies  in  a  system  been 
the  inventor  had  neglected  to  confonn  in  some  minute  partionlw 
weight  or  length  to  a  prescribed  standard,  no  longer  compelled 
dedde  on  the  comparative  merits  of  arms  whicli  had  not  one  fcaO 
of  calibre,  weight  of  chai-ge,  nature  of  cartridge,  ie.,  in  common, 
which  they  could  be  compared. 

It  was  now  possible  for  the  first  time  to  bestow  due  attention  d 
several  promising  systems  which  had  been,  in  the  first  instance, 
qualified.  It  was  now  possible,  also,  to  pit  oue  mode  of  rifling  dind 
against  another,  to  measure  with  some  confidence  the  advantage 
various  breech  mechanisms,  to  discover,  in  ehort,  what  each  «j^ 
taken  at  its  best  could  do,  and  which  was  capable  of  reaching 
highest  point  of  accomplishment. 

In  order  to  do  this  properly,  it  was  necessary  to  reduce  the  vari 
systems  to  one  common  denomination ;  and,  as  a  preUmiuary  meaf 
it  was  resolved  to  separate  the  question  of  barrel  or  shooting  from  I 
of  breech  action  or  loading.  On  this  decision  I  have  already  0 
mcnted  by  anticipation,  and  need  now  only  repeat  my  opinion,  llit 
was  a  thoroughly  sound  and  wise  one — the  only  course,  in  fnd,  w' 
lated  to  ensure  the  production  for  the  use  of  the  British  soldier  of 
best  procurable  weapon, 

Hy  way  of  decidiug  upon  the  elements  which  should  famieh 
common  denominator  for  the  barrels,  evidence  was  taken  from  gcr 
men  of  the  highest  qualifications  and  experience  in  matters  coniiftd 
with  small  arms.  Ainoiigtbose  who  gave  e\-idence  I  find  tho  uaiDM 
Ilis  Royal  Highness  the  Duke  of  Cambridge,  Lieutenaut-Gencral  HI 
Ooloncl  Haliday  (Inspector-General  of  Musketry),  Colonel  Dis 
Colonel  Boxer,  Colonel  Halfoi-d,  Professor  Abel,  Messrs.  Whitwof 
Lancaster,  Westley  Richards,  Rigby,  Burton,  Kerr,  Uenry,  Ac 

The  evidence  was  sufficiently  concurrent,  and  the  experience  of 
Committee  had  been  already  snfficiently  clear,  to  enablo  a  decision 
be  come  to  on  the  following  points: — With  regard  to  calibre 
was  resolved  to  adopt  ft  -iS"  bore,  in  preference  to  the  largv  spn ' 
bore  of  "577",  or  the  intermediate  bore  of  -fl",  a  jwint,  on  which 
Committee  were  further  fortified  by  the  authority  of  no  lesa  than  ft 
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previooB  decisions.  The  weight  of  bullet  was  fixed  at  480  grains ;  in 
construction  it  was  required  to  be  solid;  a  charge  of  8*0  grains  of 
powder  was  adopted.  The  length  of  the  barrel  was  fixed  at  35  inches ; 
its  weight  at  4  lbs.  6  oz. :  and  by  preference,  although  not  absolutely, 
steel  was  adopted  as  the  material.  The  lubrication  was  required  to  be 
pore  beeswax,  as  that  best  adapted  to  withstand  variations  of  climate, 
ioD^C  keeping,  &c. 

Of  course,  the  wisdom  of  each  of  these  conditions  is  open  to  discus- 
skm;  but  it  must  be  recollected  that  each  of  them  had  been  very 
foUy  discussed  by  experts,  and  the  Committee  were  guided  in  their 
selection  by  the  preponderance  of  opinion,  without  requiring  or  expect- 
ing absolute  unanimity.  Where  it  was  impossible  to  come  to  any 
deonon  without  begging  the  question  presented  for  solution,  or  arbi- 
trarily cutting  the  knot  created  by  conflicting  testimony,  as  in  the  case 
of  the  nature  of  rifling,  the  method  of  stocking,  the  quality  of  powder, 
Ac,  no  conditions  were  imposed,  and  each  competitor  was  free  to 
mke  his  own  selection. 

For  the  purpose  of  making  the  comparison  between  barrels  fulfilling 
tte  above  conditions,  but  differing  wnere  differences  were  necessarily 
pennitted,  it  was  desirable  to  adopt  temporarily  some  one  breech  action, 
md  to  use  for  the  whole  the  same  cartridge  case.  The  Snider-action  was 
atfint  decided  upon ;  but  as  its  use  would  liavc  entailed  some  delay,  it 
wa»  evcntuallv  decided  to  use  the  Henry  breech-action  (which,  as  we 
kve  seen,  had  already  gained  the  £600  prize),  and  the  Boxer  cartridge. 
A  areolar  letter  was,  on  the  9th  March,  1868,  sent  to  the  representatives 
of  the  most  successful  and  best  known  systems  of  muzzle-loading 
rifles,  embodying  the  above  conditions  and  inviting  their  assistance, 
inth  one  exception,  the  assistance  thus  asked  for  was  promised,  and 
fte  following  gentlemen  undertook  to  supply  barrels  for  the  purpose 
of  the  competition : — Mr.  Wliitworth,  Mr.  Westley  Richards,  Mr.  Lan- 
ttster,  Mr.  Rigby,  and  Mr.  Henry.  Colonels  Dixon  and  Boxer  repre- 
sented the  Enfield  system  of  rifling.  I  should  be  largely  excoeding 
Ae  limits  of  this  lecture  were  I  to  attempt  to  describe  in  detail  the 
distinctive  features  of  the  six  barrels,  the  rates  of  twist,  nature  of 
rifling,  &c. ;  and  as  I  do  not  wish  to  go  into  figures  on  this  occasion 
I  shall  not  attempt  to  do  so.  To  the  six  '45"  boie  guns,  a  '5"  barrel 
(Enfield  rifling)  was  added  for  the  purposes  of  comparison.  The  com- 
petition became,  ere  long,  reduced  to  four  barrels,  viz.,  the  Enfield 
•5"  bore,  and  the  Henry,  ^V^litworth,  and  Enfield  '45"  bores.  But 
before  the  1,000  yards  range  was  reached,  only  three  arms  remained 
IB  the  race,  the  Henry  and  the  two  Enfields.  Of  the  two  -45"  inch 
borsB,  the  Henry  system  proved  considerably  superior  in  accuracy 
to  the  Enfield  ;  and  as  it  had  already  shown  that  its  trajectory  w:i.s  as 
fl»t  as  that  of  any  of  the  other  -45"  bores  which  it  had  excelled  in 
•ccuracy,  while  it  did  not  exhibit  any  liability  whatever  to  foul  with 
continued  filing,  the  Henry  rifle  became  OHtablished  as  the  best  of  the 
wnall  bores,  on  the  two  ini()ortant  |K)ints  of  trajectory  and  accuracy. 

Here,  however,  it  is  only  fair  to  observe — and  I  wish  to  do  so  with 
d  possible  emphasis— that  the  inferiority  of  the  other  systems  in  this 
particular  competition  proves  nothing  as  to  their  relative  abstract 
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meriU  or  capabilities.     Several  of  tho  mmpetitors  repreBented  that  tins 
timu  allowed  was  too  short  to  eunble  them  Ealiefactoril;  to  wot^  out 
the  problem  of  obtaiuing  good  ahoothig  from  a  barrel  hitherto  oolyused 
for  muzzle- loading  arms,  and  dow  to  t>e  used  as  a  breech-loading  barrel. 
Indent  one  inventor  expressed  on  opinion,  wliich  has  certainly  been 
contradictod  by  the  result,  that  no  good  shooting  could  poe^bly  be 
obtained  under  the  conditions  laid  down.    Therefore,  it  may  reasonably 
lie  urged  that  this  result  constitutes  no  substantial  triamph  of  onu 
ayatem  over  another.    But  this  it  does  appear  to  et^tabliah,  that  of  the 
various  systeiuB,  the  Henry  is,  at  the  preiwnt  time — or  was,  a  few 
months  ago,  when  these  experiments  took  place — the  one  which  best 
fulfilled  the  conditions  which,  by  a  preponderance  of  competent  opinioa, 
are  held  to  be  requisite,  or  beet  adapted,  for  a  miUtaty  rifle.     Aud  the 
decisioit  not  admitting  of  indefinite  postponement,  but  being  a  pre- 
sent necessity,  no  coiu'se  was  open  but  to  accept  the  Henry  combinh 
tion  aa  the  best  of  the  -45"  bore  systems,  without  referuiice  to  the 
possible  developments  which  the  inventors  of  other  systems  might  bo 
fuuagnino  of  effecting  hereafter  at  their  leisure.    It  will  be  timeenou^ 
to  rvturn  to  the  other  systems  when  they  can  press  ireah  claims  for 
uonsidcmtiou.    But  besides  beating  the  rival  -45 '  bores,  the  Henry  wbb 
required  tn  cstubUsh  also  its  superiority  to  the  -Ji"  bore,  and  to  the 
Bcrrice  -.577"  bore  which  had  been  taken  as  a  standard,  before  it  oouU 
be  recommended  for  adoption.     I  find  it  very  difficult  to  convey  an 
idea  of  the  results  of  this  part  of  the  competition  without  going  int» 
figores.  which  would  be  dry  and  difficult  to  follow.    Exproesiitg  the 
^nres  briefly  in  words,  I  may  say  that  in  trajectory,  in  accuracy,  io 
initial  veloL'lty,  aiid  in  penetration,  the  Henry  proved  superior  to  the  tl 
arms  placed  in  comparison  with  it.    As  regards  trajectory,  the  am 
diagram  (Plato  xis)  and  table  show  the  advantage  of  the  small 
aud  illusti-ate  for  purpose  of  comparison,  that  a  cavalry  soldier  wi 
be  nowhere  safe  agaiDst  a  Henry  rifle  fired  at  a  50O  yards'  range,  w 
witli  the  -5"  bore  there  would  be  safety  for  104  yards  in  the  centre 
the  range,  and  with  the  service  bore  for  262  yards,  or  more  tiian  I 
the  distance,  during  which  the  bullets  would  be  flying  over  bis  ht 
As  regards  accuracy,  tho  superiority  of  the  Henry  to  both  rifles,  especii 
at  the  longer  ranges,  is  very  marked.     Tlie  initial  velocity  of  the  H< 
(with  Curtis  and  Harvey's  "  No.  ti ''  powder)  is  20  feet  a  second  hij 
Ulan  that  of  the  "5",  and  110  feet  higher  tlian  that  of  the  Snjder. 


Trajectoiues  o[  Heni-j-.  -la",  ExperimLnital  Enfield,  -. 
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The  penetration  trials  were  very  interestinjj^,  g'iving"  a  penetration  to 
the  Henry  of  14^^  elm  planks,  J"  thick,  as  ap:aiu8t  81  with  the  other 
amis;  and  a  penetration  through  iron  plates  of  over  ^-incli  thick  at  200 
yards,  while  the  service  arms  failed  at  100  yards.  Gabions  and  sap  rollers 
were  pierced  by  the  Henry  ;  rope  mantlets  by  the  Henry  up  to  350  yards, 
while  the  Snider  failed  at  50  yards.    (For  particulars  of  penetration 
trials,  see  Appendix  A.)     Finally,  when  fired  into  the  carcass  of  a 
horse,  the  Henry  rifle  was  cortiiicd  by  a  vetcrinaiy  surgeon  to  have 
produced  the  most  fonnidablo  wounds,  smashhig  bones  against  which 
the  other  bullets  flattened,   or  from  which  they  glanced   off.     Of 
coarse,  these  results  arc  to  be,  in  a  large  degree,  credited  t<^  the 
hardened  Bullet  used   by  "Mr.   Henry.      The   amount  of    allowance 
required  for  wind  is  much  less  with  the  Henry  than  with  the  other 
two  rifles,   only  about  half  as    much    at    1,000   yards  in   a  fresh 
wind.    On  one  point  the  larger  bores  had  an  advantage,  viz.,  in  a 
reduced  length  of  cartridge ;  but  as  the  weights  and  cubical  measure- 
ments of  the  three  ammunitions  were  as  nearly  as  possible  equal,  and 
as  the  rapidity  of  fire  with  the  longer  cartridge — one  of  the  points  on 
which  the  difference  may  be  expected  to  be  felt — is  considerably 
greater  than  that  of  the  service  arm  and  ammunition,  and  its  power  of 
ransting  rough  usage  is  not  appreciably  less,  this  element  of  inferi- 
ority, if  such  it  is  to  be  called,  may  be  safely  ignored,  as  of  no  real 
practical  value. 

The  following  table  gives  the  lengths  and  cubic  measurements  of 
the  three  ammunitions  : — 


Iii3iQTiis  and  Cubic  Measurements  of   Hoxer  Ammunition  for  '45", 

•5",  and  'o??"  lx)rcs. 


*45'  cartridge 


! 

!One  pack«?f  of  10  rounds, 
packed  as  for  scr>'ice. 


liongth. 
3  '75  inehct* 
3-29      „ 
2  -45      „ 


Measuri»nicnt. 
11  '-iHl  cubic*  inclics. 
ll-7i'.i 
11  -583 


.  Thns  it  canie  about  that  the  Henry  rifling  was,  in  the  end,  accepted  as 
Uio  one  U|Q^g^  suitable  in  all  resixjcts  lor  tlii^  rtMpiirements  of  the 


S?7*^/*  It  is  now  time,  however,  to  state  what  the  ILenry  rilling  is. 
*ni«  diagram  shows  it  (sec  Plate  xx).  It  is  a  i^lygonal  system,  of  nine 
^aeven sides,  the  latter  having  been  lulopted  in  the  new  arm  as  slightly 
1^  oojBtly  to  manufacture  and  equal  in  other  respects ;  the  angles  are 
^'^^kenby  ribs,  which  creato  re-entering  angles,  the  inscribing  circle  tan- 
^I?**tial  to  the  ribs  being  described  with  the  same  radius  as  the  inscribing 
9^b  tangential  to  the  plane  sides.  The  t  wist  is  1  in  22,  uniform. 
^ue  duralnlity  of  this  rifling  is  suUiciently  (\^tiiblislu'd  by  the  fact,  that 
^^  barrel  which  I  hold  in  my  hand  has  lired  as  many  a^  30,000  rounds 


i 
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without  any  Bigns  whatever  of  deterioration.  Finally  the  expense  of 
manufacture  of  barrels  on  this  system  is  not  greater  than  that  of^ 
other  -iS"  arms. 

Before  quite  leaving;  the  barrel  question,  I  should  make  a  few 
remarkB  on  the  general  question  of  accuracy  for  military  arms.  1  have 
always  held  a  strong  opinion  that  it  is  unwise  to  sacrifice  to  exceeding 
accuracy  of  shooting',  other  qualifications.  If  you  cannot  obtain  such 
accuracy  without  serioua  loss,  without  incurring  a  danger  of  fouling^ 
without  unduly  lengthening  or  strengthening  your  cartridge,  withJ 
out  unduly  increasing  your  etraiu,  then  assuredly  the  extreme  accu- 
iiicy  should  be  thrown  overboard.  But  it  wil!  hardly  be  contended 
that  if  without  any  such  loss  you  can  secure  an  exceedingly  acco* 
rate  rifle,  you  should  not  secure  it.  For  ordinary  purposes  of  warfaiB 
this  great  niceness  of  shooting  is,  I  admit,  not  necessary.  But  if  w4 
go  back  to  first  principles,  and  look  to  the  reasoQB  which  recom« 
mended  the  supersession  of  smooth  bores,  that,  namely,  we  might  strihd 
an  enemy  with  the  greatest  amount  of  certainty  and  at  the  greateBI 
distance,  then  undoubtedly  it  will  appear  that  accuracy  is,  caten's paribntj 
a  distinct  advantage.  A  watch,  as  I  have  said  before  in  this  roomj 
will  serve  ordinary  men  as  well  as  a  chronometer,  bnt  if  for  thf 
same  cost  and  without  any  loss  of  general  efficiency,  you  can  secuff. 
n  chronometer,  then  unquestionably  the  chronometer  la  to  be  preferredt: 
And  this  it  seems  is  exactly  what  has  been  done  in  the  case  Ot 
the  Henry.  Not  only  does  the  adoption  of  this  accurate  system  entaS 
apparently  no  loss,  but  it  secures  to  us  some  very  important  advaiw 
tages,  as  flatness  of  trajectory,  increased  penetrative  power,  compara* 
tive  freedom  from  tlie  effect  of  wind.  Tiicrefore,  if  we  take  a  bold, 
comprehensive  view  of  the  question  in  all  its  bearings,  it  will  appeal 
I  think,  that  the  Committee  exercised  a  sound  discretion  in  selecting^ 
this  rifle  for  the  use  of  the  British  soldier.  .  Only,  the  instruction  of  thft 
British  soldier  in  the  use  of  an  arm  of  precision  must  now  be  developedl 
in  proportion  to  the  advantages  which  that  arm  is  calculated  to  confers 
and  above  all  he  must  be  taught  that  because  he  has  a  long  range  tifis 
it  is  not  necessary  for  him  to  employ  it  invariably  at  long  ranges — that,^ 
as  a  gmeral  rule,  it  is  undesirable  that  he  should  do  so.  If,  however,, 
you  can  so  improve  him  as  a  shooting  machine  as  to  enable  him  to  <te 
with  the  Ilonry  at  800  or  1,000  yards,  what  he  would  have  done  witb 
the  Snider  at  500  or  600  yards,  then  the  adoption  of  the  more  accn* 
rate  arm  will  be  all  gain. 

Ilaviag  thus  secured  a  rifle  of  superior  precision,  we  have  n 
inquire  in  what  way  that  rifle  should  be  loaded.  That  it  must  b* 
loaded  at  the  breech  is  admitted.  But,  in  deciding  upon  a  breech  action, 
we  must  not  fall  into  the  too  common  error  of  regarding  the  question 
as  one  of  mere  rapidity.  We  have  to  look  also  to  the  durability  of 
the  bi'eech  mechanism,  its  simplicity,  its  safety,  its  ease  of  manipulft- 
tion,  its  non-liability  to  injury  by  wear,  exposure  or  rough  usage ;  and 
while  there  are  many  systems  which  satisfy  one  and  more  of  these 
conditions,  there  are  comparatively  few  whioh  satisfy  all.  Still,  the 
number  of  promising  breech  mechanisms  is  sufficiently  great  to  warrant, 
.lud  the  exigencies  of  the  military  service  are  sufficiently  imi.ierative  to 
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demand,  the  application  of  tests  of  p^^cat  severity.  Assuredly  tiie 
tests  applied  by  the  Committee  did  not  fail  in  this  respect.  Their 
general  course  was  as  follows : — The  arms  were  carefully  examined, 
aud  then  20  shots  were  fired  for  rapidity,  saud  was  thrown  over  the 
actioDB  both  open  and  closed,  and  the  rifle  flred  without  any  clcaninp^ 
beyond  what  could  be  done  with  the  hand.  Cartridges  purposely 
damaged  to  ensure  an  escape  of  gas  were  fired  to  test  the  safety  of 
the  arm  with  imperfect  ammunition.  Finally,  each  gun  was  put 
thnragh  a  test  of  long  continued  firing,  being  allowed  to  rust  by 
exposure  at  intervals  between  the  days  of  firing,  and  having  water 
poored  into  the  breech  to  aggravate  its  sufferings. 

The  arms  carried  forward  for  this  competition  were  65  in  number, 
viz.,  the  nine  arms  which  had  competed  for  the  prize,  eleven  arms 
which  had  been  disqualified  for  the  prize  competition,  but  set  aside  as 
entitled  to  future  consideration ;  and  forty-five  new  arms  which  had 
been  submitted  after  the  first  report  had  been  rendered.  I  cannot 
attempt  even  to  name  the  whole  of  these  arms,  still  less  to  specify  the 
grounds  upon  which  one  after  another  was  rejected,  until  there  finally 
remained  only  ten  rifles,  as  follows : — The  Bacon,  Carter  aud  Edwards, 
Kerr,  Wilson,  Berdan,  Martini,  Money- Walker,  Henry,  and  two 
Westley  Richards'  rifles.  Of  most  of  these  anus  I  have  specimens 
here  to-day.  They  fall  naturally  into  two  gi*eat  classes — bolt-guns 
and  block-guns.  The  first  class  is  represented  by  the  four  first 
named  arms ;  the  second  by  the  remaining  six. 

The  bolt-guns  were  subjected  to  a  special  test  to  demonstrate  their 
liability  or  uon-liability  to  accidental  explosion  in  the  process  of  closing 
the  breech.  It  has  been  urged  that  the  closing  of  the  breech  might,  in 
MMoe  instances,  occasion  the  explosion  of  a  sensitive  cartridge — such 
a  cartridge  as  may,  in  a  small  per-centage  of  cases,  occur  in  maimfac- 
tnre.  To  test  this,  cartridges  embodying  these  exceptional  defects 
^^)ere  supplied.  Some  had  no  safety  slioulders  on  the  anvil,  some  had 
long  anvils,  some  had  short  caps,  sonic  Iiad  an  increased  quantity  of 
detonating  composition.  All  were  more  liable  than  a  {>erfect  service- 
cartridge  to  accidental  ignition,  but  all  represented  cartridges  which 
nuAt  possibly  find  their  way  into  the  service  supplies.  Without 
folkwing  the  details  of  this  stage  of  the  competition  too  narrowly,  or 
^edfying  the  failures,  sufficiently  marked  in  two  instances,  I  may  say 
that  only  one  gun,  the  Carter  and  Edwards,  thoroughly  satisfied  the  test. 
StQl  there  remained  with  regard  to  this  gun  a  supi>osed  general  liability, 
jot  shared,  or,  at  least,  certainly  not  shared  in  tlie  same  degree,  by 
Nock-guns,  to  be  exploded  by  the  simple^  impact  of  the  bolt  upon 
^  baae  of  an  over-sensitive  cartridge,  and  the  resulting  concussion ; 
J^on  this  account  the  bolt-system  was  eventually  rejected.  It  has 
*^  said  that  this  objection  is  a  purely  fanciful  one,  and  was  con- 
tnved  to  meet  the  pre-couceived  views  of  th<'  Committee.  I  feel  bound 
^phatically  to  dispute  this  statement.  I  know  nothing,  it  is  true,  of 
™  pre-conceived  views  of  the  Committee,  if  such  existed ;  I  know  their 
^W8  only  through  the  medium  oi  their  Report.  But  this  I  do  know, 
™t  the  objection  is  not  a  fanciful  one;  and  in  proof  of  it,  here  is  a  list 
of  18  cartridges  which  have  actually  exploded  in  the  mere  proct^ss  of 
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handling,  gauging,  or  unpacking,  or  by  a  simple  fall  upon  the  floor  of 
the  factory.  (See  Appendix  B.)  Therefore,  I  admit  to  sharing  with, 
the  Committee  the  conviction  that  such  cartridges,  placed  in  the  breech 
of  a  bolt-gun,  might  be  liable  to  be  occasionally  exploded  by  the  con- 
cussion of  the  bolt  employed  to  drive  them  home.*  The  chance  is 
remote,  I  grant,  but  that  it  exists,  cannot,  looking  to  the  results  of 
our  exijerience,  be  effectually  disputed. 

AVe  need,  therefore,  only  follow  the  fortunes  of  the  six  block-guns. 
Here,  I  should  mention  that  the  breech-mechanisms  had  been  reduced 
as  nearly  as  possible  to  a  common  denominator  by  the  adoption,  for 
the  j)m*poses  of  the  trial,  of  the  Boxer  cartridge-case,  except  in  the 
case  of  the  Westley  Richards  and  Money- Walker  rifles,  which  employed 
special  cartridges. 

In  the  rapidity  trials,  the  block  guns  were  ranked  as  follows: — 

20  rounds  in 

Isl.    Westley  Richards  (elevating  block). .  1  minute 

2nd.  Martini 1       „         2  seconds 

3rd.     J  Henry  1       „         7       „ 

4th.    \  Westley  Richards  (falling  block)  . .  1       „         7       „ 

oth.    Berdan 1       „       10       „ 

f>th.   Money- Walker , 1      „       14       „ 

The  sand  and  damaged  cartridge  tests  were  gone  through  by  the 
whole  satisfactorily. 

Tlie  exposure-test,  however,  practically  reduced  the  competition  to 
the  Henry  and  Martini-mechanisms,  of  which  the  latter  gave  the  better 
perfomiauce,  having  been  found  in  perfect  order  at  the  close  of  the 
experiment,  while  the  Henry-mechanism  had  proved  itself,  in  some  slight 
de^ee,  sensible  to  the  severity  of  the  test.  Here  it  is  worth  while  to 
notice  the  difference  of  the  results  obtained  with  the  Martini  when 
furnished  wich  a  suitable  cartridge ;  the  point  on  which  I  have  before 
insisted  is  thus  thrown  into  relief. 

The  competition  being  thus  reduced  to  a  match  between  the  Martini 
and  the  Ilenr}%  a  comparison  was  taken  between  the  two  on  the  essen- 
tial jx)ints  of  safety,  strength,  number  and  simplicity  of  parts,  facility 
nf  manipulation,  and  cost.  With  regard  to  safety  and  strength,  both 
arms  appeared  to  be  e<|ual.  The  numl^er  of  parts  of  the  latest  pattern 
Martini  is  27,  as  opjx)seil  to  49  in  the  HenrA'.  The  Martini,  having  no 
hammer,  is  easier  to  manipulate  ;  and  it  was  reported  to  be  the  cheaper 
to  I  roduce.  Moreover,  the  absence  of  the  hammer  was  regarded  by 
the  (\mmiittee  as  a  distinct  advantage,  while  the  Henry  discovered 
a  possibility  (remedied,  I  am  infonued,  in  a  later  pattern)  of  placing 
the  cartridge  in  front  of  the  extractor,  and  thus  temporarily  disabling 
the  gun. 

The  Martini-gun  you  will  perhaps  examine  more  at  your  leisure  after 
the  lecture,  and  I  have  here  a  working  section  which  permits  of  the 
act  i«  >n  being  readily  inspected.  These  diagrams  (Plate  xx)  explain  its  con- 

•  The  Tcrr  8tPi>ng  eridence  upon  thi»  point,  given  by  Colonel  Halford,  &nd  printed 
in  the  KeiH)rt  of  the  Committee  is  worth  referring  to.  , 
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ffl,  which  consists,  briefly,  of  a  swinging  block  hinged  upon  it 
In  passing  through  its  rear  end ;  the  rocoil  being  taken  by  the  whoe. 
Tie  cartridge  is  exploded  by  a,  direct-acting  piston,  which  is  driven 
'  the  acliou  of  a  sLroag  spiral  spring  within  the  breech-block.  The 
3ck  18  moved  by  means  of  a  levoi-  to  the  rear  of  the  trigger-guiird. 
le  motion  of  p\ifihing  the  lever  forward,  depresses  the  block,  uoiji- 
Bssea  the  spring,  and  ejects  the  empty  cartridge  case.  When  the 
rer  is  drawn  back,  the  block  is  raised  and  the  breech  dosed,  the  arm 
imainiug  oocked — if  1  may  apply  that  expression  to  a  spiral  spring. 
'  desired,  the  safety-bolt  can  now  he  employt^d  to  secure  the  gmi  from 
BlUg  off.  For  my  own  part,  I  think  tiiat  the  proper  safety-bolt  for 
J  gtms  is  a  strict  determination  invariably  to  regard  them  as 
glided,  cocked,  and  i-eady  to  go  off,  and  iuvariaUy  so  to  handle  them 
tiat  iu  the  event  uf  an  accidental  discharge,  no  serious  consequeocea 
onld  result.  Still,  there  is  the  safety-bolt,  if  you  will  have  it.  There 
I  also  au  indicator  at  the  side  to  show  if  tbe  arm  is  cocked  or  not. 

"s  then  is  the  breech-action,  which,  from  all  those  submitted,  was 
Tontually  selected  by  the  Committee  as  the  one  best  calculated  to 
eet  the  requiremonte  of  the  service.  Still  the  question  remuned : 
i  this  actiou  superior  to  tbe  Snider?    On  this  point  a  careful  com- 

'son  was  made.  The  Martini  is .  certaiidy  and  obviously  quicker 
1  the  Snider,  a  superiority  which  woiUd  become  still  more  evident. 

the  Snider  were  fired  with  a  long  small-bore  cartridge ;  it  is  of 
>  safer  than  the  Snider  without  a  safety-bolt,  while  it  is  noteless 
kfe  tlian  the  latest  pattern.  Both  systems  appeared  to  the  Committee 
I  be  aufficiently  strong,  although  here  they  saw  an  advantage  iu  the 
ivided  stock  of  the  Martini,  as  compai'ed  with  the  whole- stocking  of 
m  Snider,  in  which  the  wood  is  greatly  cut  away  for  the  lock.     In 

mber  and  sim])lLcity  of  parte,  uie  Martini  had  a  considerable  ad- 
mtagti — 27  against  SO.  The  Martini  is  estimated  to  be  cheaper  to 
nducc  than  the  Snider.  Therefore,  it  was  deddcd  to  recommend  the 
lartini-breech  in  preference  to  the  Snider-breech  for  the  new  arm. 

All  thai  now  remained  was  to  effect  an  alliance  between  the  Hem^- 
*iTel  and  the  Martini-breech  to  give  us  the  arm  of  the  future.  Tlus 
Iks  done ;  and  aa  the  composite  arm  exhibited  no  falling  oS  either  in 
GOoncy  or  rapidity,  the  Henry-Mnrtini  ri&e  was  definitely  recom- 
waded  by  the  Committee  in  their  Report  of  Feb.  lltli,  lHHS. 

As  regards  accuracy,  the  following  targets  have  lieon  obtained  with 
'flie  Henry- Martini : — 


Turgcta  of  30 
Shalacsch,  from 
caiih  Barrel. 


riic  bpEtof  tho 
I>  Targets  at 
ounh.  rango. 


Carrcot«d 

Angle 

of  ElcvatioD. 


i 
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To  most  of  joa,  these  figures  will,  no  doubt,  convey  &  BufBcIentl 
correct  idea  of  the  perfonnances  of  the  ami.  But,  for  those  who  a 
not  acquainlecl  with  the  technicahlies  of  rifie-Hhootiog,  a  reference ' 
this  diagram  (Plate  xsi)  will  suffice  to  make  it  tolerably  clear.  Here 
the  Snider  shooting,  taken  at  its  beet  at  500  yards.  Here  is  the  shoo 
ing  of  the  Henry-Martini  at  the  same  range — about  25  per  cent,  belter 
and  I  should  obecrvt^,  that  on  several  subsequent  occasions  even  belt 
targets  have  been  obtained  with  the  new  arm. 

Aa  regards  rapidity,  a  rate  of  fire,  without  aiming,  of  20  rounds 
48  seconds — equal  to  25  shots  a  minute — has  been  obtained,  which 
higlier,  I  believe,  thau  has  been  attained  with  any  other  gun,  esc«ptii 
guns  which  have  sacrificed  simplicity  and  other  necessary  tniUtiv 
quatitiesto  this  one  element  of  rapidity.  The  merits  of  the  Henry  shoa. 
ing  system  such  as  low  trajectoiy,  penetration,  non-liability  to  foil 
endurance,  &c.,n  I  ready  established  in  tlie  separate  branch  of  the  enqulij 
of  course  remain  in  the  composite  arm  ;  as  do  also  those  advantage 
of  eimphcity,  resistance  to  injury  from  damp,  sand,  continued  use,  &c 
which  have  been  proved  to  belong  to  the  Martini  breech-mechamsn 
It  may  here  be  mentioned  that  3,000  rounds  have  been  fired  froi 
one  action  without  producing  any  deterioration  or  perceptible  alteratioi 
The  sighting  of  this  rifle  is  somewhat  different  from  that  of  tl 
Enfield,  the  Whitworth  construction  having  been  adopted,  and  tl 
back-sight  having  laeen  slightly  shifted  in  position — alterations  whicl 
it  is  believed,  will  enable  the  firer  to  take  quicker  and  more  accui  ' 
aim,  especially  in  bad  light,  than  the  service-sight s. 

Some  trials  have    been    made   between    the    Henry-Martini 
Chassepflt  rifles,  with  results  largely  in  favour  of  the  former.     (' 
particulars  are  given  in  Appendix  C.) 

The  cartridge,  as  I  have  stated,  is  the  Boxer,  and  therefore  W 
possess  in  this  element  ftll  those  qualities  which  have  eatablbhed  tl 
success  of  the  service  ammnnition.     The  bullet  is  Mr.  Henry's.     _^ 
is  solid,  of  a  maximum  diameter  equal  to  that  of  the  bore,  -iS",  ad 
is  made  of  lead  hardened  with  tin,  in  the  proi>ortiou  of  1  of  tin  ' 
12  of  lead :  and  the  lubrication  (pure  beeswax)  is  disposed  in  n  w 
behind.     There  is  a  paper -cap  over  the  bullet,  lightly  smeared  wi 
beeswax,   to  prevent  leading.      The  weight  is  480  grains.     Wd) 
of  powder  B^  grains.*     Total  weight  of  BO  rounds,  6  lbs.  4  oz.  2  i' 
as  against  6  lbs.  2  oz.  8  drms.  for  the  service  Snider-ammunition. 

Tne  cost  of  the  new  arm  is  estimated  at  £2  18s.  'Jil,,  as  againi 
£2  1S«.  2d.  for  a  new  Snider  (of  latest  pattern).  The  weight  ' 
9  lbs.  4^  oz.,  against  9  lbs.  2  oz. 

It  was  not  to  be  expected,  nor  was  it  to  be  desired,  that  a  new  «r 
should  be  proposed  for  adoption  without  attractuig  much  criticism. 
isoneofthe|)enalties  which  success  has  to  pay.   I  recollect  ageutleiui 
whose  horse  had  won  a  prize  at  the  Horse  Show,  compluinio^  Uil^ 
he  never  until  that  moment  knew  what  a  wretched  brute  ho  owii«i 

■  Curtis  and  narrcy's  "  Ho.  6  "  ptwdcr  wns  used  in  tlie  coinpetit'te  tri«l«  (  b 
■ahM<|ncnlIj  a  initablp  powdor  biu  bren  producod  at  tlie  OoTfmaifnt  nitlli, 
W]iltliiini  Abbcv.  with  irbic-h  equall]'  antialiwtorj?,  if  not  lupprlor,  rciuIU  luxe  b* 
obtkined. 
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It  was  possessed,  so  obsen^ers  pointed  out,  of  every  defect  wliich  goes 
to  render  a  horse  worthless ;  it  was  unsound  from  head  to  tail.  I 
confess  that  having  watched  witli  some  interest  the  very  satisfactory 
performances  of  the  Martuii-gun  for  about  two  years,  I  have  been 
surprised  by  the  statements  which  I  have  met  with  since  it  was 
selected^  as  to  its  worthlcssness.  I  read  somewhere  no  less  than 
eight  vital  objections  to  the  system;  and  it  was  not  until  I 
bad  satisfied  myself,  by  a  careful  rc-penisal,  that  the  writer  had 
probably  never  seen  a  Martini-rifle,  that  I  felt  at  ease.  Seriously, 
liowever,  the  g^reater  part  of  the  objections  which  have  been  urged 
affainst  the  system,  arc  totally  without  weight.  Thus  we  have  been 
tdd  that  the  face  of  the  block  is  necessarily  convex,  and  that  it 
therefore  fails  to  afford  to  the  base  of  the  cartridge  the  requisite 
sopport  To  this  the  simple  answer  is :  It  is  not  convex,  as  you 
vul  see  if  yon  esbamine  this  arm,  but  perfectly  flat  and  lying  dead 
tme  against  the  face  of  the  cartridge. 

Then  it  has  been  said  that  if  you  happen  to  pull  the  trigger 
before  the  block  is  closed,  it  will  fire  the  cartridge.  This  objection 
must  be  met  with  a  contradiction,  the  trustworthiness  of  which  I  can 
ilhistnte  by  the  very  simple  experiment  of  snapping  a  few  cartridges 
(empty  of  coarse,  but  havmg  percussion  powder  in  the  caps),  and  you 
^Isee  that  they  do  not  go  off.  Then  it  is  said — but  this  was  said  by  a 
critic  evidently  pushed  for  objections — that  the  empty  case  may  be 
ejected  into  the  face  of  the  rear-rank-man.     Is  it  worth  while  to 

C'  t  oat  that  the  force  of  ejection  may  be  regulated  as  may  be 
red,  and  that  there  is  no  reason  whatever  why  the  front-rank- 
nan  should  pepper  his  rear-rank  in  this  way ;  and  if  he  does,  do 
yoQ  think  the  latter  will  be  a  serious  sufferer  ? 

I  need  hardly  go  through  these  alleged  objections  seriatim.  But 
one  must  be  noticed.  Some  persons  strongly  object  to  a  spiral- 
spring.  They  say  that  it  is  uncertain,  and  liable  to  break,  and  will 
"WtdBciently  replace  the  side- lock.  If  this  is  true,  it  is  a  very  sub- 
itantial  objection ;  but  there  are  as  yet  no  grounds  for  believing  it  to 
be  true.  I  cannot  even  discover  upon  what  evidence  it  is  supposed 
to  rest.  The  spiral-springs  have  throughout  the  competition  shown 
no  uncertainty  or  liability  to  fail;  and  the  Snider-rifle,  which  contains 
^bree  of  such  springs,  has  not  failed.  The  French  and  Pinissians  use 
Wtl-springs,  apparently  to  their  complete  satisfaction,  for  hideed, 
™  appears  to  bo  about  the  only  portion  of  the  Chassepot  and  needle- 
pnw  which  it  has  not  been  proposed  to  alter.  And  a  spiral-spring  is 
A  well-known  mechanical  application  of  power,  and  would  hardly  be  so 
Vgely  used  in 'delicate  instnmients,  if  it  furnished  fiuctuatin^jf  and  un- 
'f'Wn  results.  However,  the  best  answer  to  tliis  and  tlie  otlier 
cntidsmfl  is,  that  the  arm  will  not  be  adopted  for  the  service  until 
J'*^  objections  have  been  proved  nc)t  to  exist.  It  is  intended  to 
Jwoe  some  of  these  rifles  to  the  troops  for  trial  in  various  i)arts  of 
^  world,  and  under  all  circumstances.  If  the  objections  exist. 
^  if  they  cannot  be  overcome,  then  the  contemplated  adoption  of 
^•nn  will  of  course  be  abandoned.  If,  on  the  other  hand,  the  rifle 
^ves  satiafactoiy  results  in  the  hands  of  the  soldier,  its  introduction 
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will  lie  confinncd.     And  thia  last  is  the  result  whicli  I  venture  to 
predict. 

Preparationa  are  now  being  mode  for  the  supply  of  200  hand-made 
arms,  the  whole  of  which  will  bo  ready  by  August  next,  and  of 
which  some  arc  to  be  completed  before  the  Wimbledon  meeting.    The 

Slant  at  Enfield  is  also  nndergriing  modification  to  adapt  it  to  turn  Oilt 
tartini-llenry  rifles,  at  a  rate  of  abf.mt  400  per  week,  not  later  than 
the  besinnmg  of  next  year,  and  perhaps  very  much  sooner.  Thus  the 
capability  of  the  manufactnriug  departments  to  produce  arms  and 
ammunition  in  large  quantities  and  of  uniforni  quality  will  also  be 
fully  tested. 

Befoi'e  concluding,  there  are  one  or  two  matters  incidental  to  the  new 
arm  to  which  I  must  briefly  refer.  There  is,  first,  the  question  of  the 
bayonet  to  be  used.  It  is  not  disputed  that  the  great  multiplication  in 
the  rate  of  fire,  which  is  the  characteristic  result  of  the  adoption  of  an 
efficient  breech-loader,  must  largely  affect  the  question  of  the  utility  of 
the  bayonet.  The  occasions  have  hitherto  been  rare  on  which  troops  l^e 
crossed  bayonets  en  mata>,  or  in  which  the  bayonet  has  been  actually 
called  into  play  to  repel  a  cavalry  charge.  Such  occasions  must  hence- 
forth be  rarer  still ;  and  it  is  only  in  whatwe  maycall  accidental  inetancse, 
or  in  isolated  personal  contests,  that  the  bayonet  ia  likely  henceforward 
to  be  used.  But  you  may  not  deprive  the  soldier  of  this  weapon  alto- 
gether, and  in  determining  the  lengtli  and  strength  of  his  rifle  you  must 
still  bear  in  mind  that  it  may  have  to  serve  as  the  handle  of  a  pike. 
These  coneiderations  have  influenced  the  Committee  in  adopting  an 
arm  only  four  inches  shorter  than  the  Enfield  rifle  for  general  service; 
and  in  the  substitution  for  the  old  biiynnet  of  a  weapon  of  more 
general  utility.  Here  is  the  saw-aword  bayonet  which  it  is  proposed 
to  adopt  with  the  Henry -Martini  arm,  and  of  which  the  general  effi- 
dency,  whether  as  a  bayonet,  us  a  sword,  or  as  a  saw,  seems  to  be  sufl!- 
ciently  established  by  the  experiments  which  have  been  made  with  it. 
Thus,  a  freshly-killed  sheep,  dressed  in  a  soldier's  great  coat,  has  been 
thrust  through  with  this  weapon,  through  coat  and  wool,  up  to  the  hfit 
of  the  bayonet,  smashing  bones  in  its  passage.  It  was  then  twisted 
about  inside  the  sheep  to  teat  the  security  of  the  fastenings  and  the 
strength  of  the  barrel.  Then  a  butcher  cut  up  the  sheep  with  the  sword, 
and,  finally,  sawed  through  the  leg  bono  of  an  ox.  The  bayonet 
waa  driven  6  inches  through  a  1-inch  white-pine  door,  and  these  two 
Norway  spars  of  2i  inches  and  SJ  inches  diameter,  were  sawn  through 
in  16  seconds  and  1  mmute  respectively.  Finally,  this  exceedingly 
tongh  piece  of  dry  eim,  3  inches  square,  was  sawn  through,  although 
in  this  instance  of  course  the  process  was  slow.  So  that  tho  soldier 
will  have  at  once  a  bayonet,  a  couleati  de  chaise,  and  a  means  of  saw- 
ing fii-ewood,  and  cutting  up  his  rations,  and  be,  therefore,  more  per- 
fectly equipped  than  when  armed  only  with  an  ordinary  bayonet. 
These  saw- 8 word  bayonets  are  already  used  by  the  Irish  constabulaiy. 
One  other  point  to  he  noticed  in  connection  with  the  arm  of  the 
future  is,  the  proposed  trial  of  gun-cotton.  So  important  a  subject 
can  hardly  be  worthily  introduced  at  the  end  of  a  lecture  ;  and  I  must 
assume  that  you  are  acquainted  with  the  vast  progress  which,  thanks 
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musly  to  Mr.  Abel,  bus  lately  been  made  in  thb  subject.     I  must 
aagame  that  you  are  acquainted  with  the  fact,  which  Beems  to  liavo 
been  moat  cos cinsively  established,  that  gun-c<ittOD,  aa  Dowmade,  will 
be  no  more  liable  to  spontaneous  explosion  than  gunpowder ;  that  it 
will  not  explode  under  about  800°  Fahrenheit,  which  is  practically  as 
purely  artificial  a  temperature,  as  that  at  which  gunpowder  explodex ; 
and  that  by  means  of  Mr.  Abel's  pulping  process — the  gun-cotton  being 
reduced  tu  pulp,  like  tbc  pulp  of  a  paper-mill,  and  afterwards  com- 
pressed into  chargtiB  of  tho  required  form  and  density,  a  combustion 
of  a  perfectly  nniforin  character  can  bo  established  ;  while  by  the  dilu- 
of  this  pulp,  with  some  plain  cotton  pulp,  or  with  a  less  esploaivc 
■cotton  pulp,  or  by  saturating  the  fibre  with  some  inert  varoiah 
deadeuing  material,  such  as  india-rubber  dissolved  in  benzole,  or 
ailsr  bodies  introduced  into  tbe  fibre  of  the  gun-cotton,  the  violence 
UlO  explosion  may  be  conf;iderably  modified;  and  the  varnish  serves 
tiie  same  time  to  render  the  material  wat«rpmof.     What  is  now 
led  is,  carefully  and  accurately  to  adjust  tlicse  rarioua  conditions ; 
determine  tie  weight  of  charge,  its  density,  the  amount  and  pre- 
e  nature  of  varnish  or  of  less  combustible  gun-cotton  to  be  intro- 
duced ;   to  determine  in  fact,  bj'  trial  and  errnr,  the  most  efficient 
oombioation  of  the  materials  now  lying  ready  to  hand.     This  dearly 
is  a  matter  for  experimental  inquiry,  and  you  will,  I  am  sure,  be  glad 
to  hear  that  the  subject  has  already  been  referred  to  a  Government 
CknoBiittee.     Assuredly,  it  is  worth  while  to  endeavour  once  for  all, 
to  determine  th«  suitability  of  a  material  which  would  enable  ub  to 
fight  our  battles  without  smoke  ;  to  use  our  rifles  without  even  faintly 
""    "agthem;  to  reduce  the  weight  and  bulk  of  ourammunition;  to  be 
from  all  Uabihty  to  permanent  injury  by  damp  (as  damp  gnn- 
n  can  be  restored  by  simply  drying  it) ;  uud  which  would  seosib^ 
liah  recoil. 
There  is  still  one  subject  without  some   reference  to  which   my 
remarks  would  bo  strangely  incomplete.     I  have  said  that  the  revival 
of  bree<:h -loaders  came  oxactly  at  the  proper  time,  and  as  a  sort  of 
.natural  step  or  consequence  in  the  development  of  fire-arms.     If  wc 
in  outline  the  history  of  weapons,  wc  may  observe  this:     First, 
was  the  time  when  man  attacked  his  enemy  and  bis  prey  with  the 
ipoaa  with  which  nature  had  provided  him.     Then,  probably  imme- 
itfily,  came  the  epoch  of  auxiliary  weapons— the  fist  weighted  with  a 
le,    the  hand  grasping  a  mdc   stick  or  club,      tiradnally  these 
ipftns  assumed  definite  forms  and  a  recognized  impoitance.    Their 
fttruction  and  use  became  methodized,  as  it  were,  and  gave  qs 
ihioned  side-arms  of  stone  or  fiint,  of  wood  and  bronze,    of  iron 
8l£eL     Tbe  next  development   consisted  in  the   introduction  of 
weapons — ^the  javelin,  the  assegai,  and  others  to  be  thrown  by 
id,  with  feeble  projectile  weapons,  such  as  the  blow-pipe  for  pro- 
tog  poisoned  arrows,  the  bow,  the  cross-bow,  and  the  sling.     These 
kpoDs  mark  the  connecting  link  between  hand  and  fire-arms  ;  and  at 
IB  poiat,  it  may  be  noticed,  body  armour  gunerally  disappeared. 
'  ig  yet  forward,  wo  strike  tbe  t.i-ack  which  leads  directly  down  to 
age.     Tbe  range  of  the  blow-pipe  and  the  uiing  and  bow  was 
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BO  small,  aud  their  accuracy  so  imperfect,  that  the  next  improTPmeDl 
naturally  took  these  directioas.  It  b  to  the  iDtroductioa  of  fire-aiins  that' 
we  trace  tlio  enormous  developmeut  in  both  the  range  and  accni-acy 
of  offensive  weapons.  And  in  these  directions  for  many  years  men 
laboured  ;  and  the  labours  of  Thierry,  Delvigoe,  Thouvenin,  Norton, 
and  Mini^  at  last  fructified  in  tbe  almost  universal  adoption  for  mili- 
tary purposes  of  the  elongated  rifle  bullet,  of  great  range  and  accuracy; 
and  when  the  tide  had  once  set  in,  it  flowed  strongly  in  this  direction, 
and  one  inventor  after  another  contributed  his  ingenuity  to  the  per- 
fecting of  "  arms  of  precision." 

But  there  is  a  point  beyond  which  nothing  of  practical  utility  re- 
mains to  be  accomplished  in  the  matter  of  range  and  accuracy.  Tlie. 
line  has  been  drawn  in  England  considerably  in  advance  of  the  stand- 
ard adopted  on  the  continent,  but  wherever  that  line  be  drawn,  there 
is  the  point  beyond  which  it  is  practically  useless  to  travel,  and  whoa 
this  point  is  reached,  men  turn  instinctively  to  the  improvement  of 
small  arms  in  another  direction.  Wliat  then  is  the  direction  in  whichi 
they  will  strive  1  Plainly,  when  the  requirements  of  range  and  accu- 
racy have  been  fully  satisfied,  the  multiplication  of  the  rnt«  of  fire,  and 
the  taciUtation  of  its  deliverj-,  become  the  next  objects  to  be  accom«l 
plished.  And  thus  wc  reach,  as  I  have  said,  by  a  process  of  natural 
development,  the  "  breech-loading  "  epoch  1  and  if  you  should  aakmeU 
pouit  you  to  the  spring  tides  of  these  two  last  epochs,  I  would  in- 
stance the  two  Paris  Exhibitions — that  of  185a  for  lie  most  re-] 
markable  novelties  in  "  arms  of  precision ; "  and  that  of  18G7  for  the- 
most  remarkable  expression  of  the  "  hreoch-loading"  activity  of  the 
age.  And  then — looking  forward— what  is  the  next  epochj  in 
■vrfiat  direction  have  we  now  to  strive'  If  the  next  International  Ex- 
hibition should  be  one  of  war,  and  not  of  peace,  as  is  not  impossible, 
what  is  likely  to  be  its  most  distinguished  military  novelty? 

Gentlemeo,  I  think  we  can  be  in  no  doubt  as  to  our  answer.  What 
we  have  now  to  do  is  to  seek  an  efficient  and  ready  means  of  defence 
for  our  soldiers  agwnst  these  tenible  •'  arms  of  precision,"  which  can 

Siur  forth  such  an  amazing  stream  of  fire,  consuming  all  it  touches. 
ost  earnestly  do  I  hope  that  this  very  important  subject  will  not  be 
neglected.  We  cannot,  it  is  true,  go  back  to  "body  armour,"  for  vo' 
armour  which  a  man  could  carry  would  resist  a  bullet  capable  of 
piercing  J-inch  iron.  But  we  may  by  the  establishment  of  a  system 
of  field  entrenchment  do  much  to  afford  cover  and  concealment  to  our 
men,  and  by  an  improved  method  of  skirmishing  do  much  to  diminish 
their  exposure.  I  confess  I  view  with  uneasiness  the  absence  amony 
u8  of  any  vigorous  action  in  this  matter— of  any  decided  attempts  tO' 
instruct  oui  troops  in  the  art  of  swiftly  covering  themselves,  or  to. 
supply  them  with  the  means  of  doing  so.*  For,  in  my  opinion,  the. 
nation  which  shall  first  grasp  the  full  value  of  the  necessity  of  (he 
spade  as  an  implement  of  warlike  application,  and  which  shall  first 

•  Since  tliU  locturo  was  delirered,  Ihe  anthor  has  Itaniid  thftt  &  Coiiiniifteo  Iiaa 
been  appointnd  to  conuder  this  subject,  together  with  point*  voimnTEed  with  drill 
usd  ekiniiialiinu. 
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reduce  its  use  to  an  efficient  system,  will  gain  as  great  an  advantage 
OTer  its  opponents,  in  degree  if  not  in  kind,  as  was  conferred  by  the 
fint  possession  of  breech-loaders. 


APPENDIX  A. 

FkisRAnoN  Tbials  of  IIenbt  -45  Inch,  Expebimental  '5  Inch, 

AKD  Service  -577  Inch  Bobes. 

Wkenjirdd  through  i  inch  elm  pUmkSj  placed  1  inch  apart^ 

The  Heniy  -45"  hardened  lead  bullet  made  an  average 

penetration  of 14^  planks 

The  *5"  hollow  lead  bullet  made  an  average  penetration  of      8^      „ 
The -577"        ditto        „  „  8*      „ 

Wkai  fired  through  3  inch  halka  of  dry  fir  timber,  placed  close  together j  at 
50  yards  distance,  the  *5"  and  *577"  Snider  bullets  were  stopped  by  the 
Moond  balks.    The  Heniy  -45"  bullets  penetrated  three  balks  easily. 

At  100  yards  distance,*the  Henry  bullet  also  penetrated  three  balks 
cidy,  and  a  fourth  balk  of  green  fir  having  been  added,  making  in 
d  12  inches  of  wood,  two  out  of  three  bimets  penetrated.  Thus, 
*hikt  two  balks  of  timber  at  100  yards  distance  were  proof  against 
MIets  from  the  -5"  and  -577"  bores,  four  balks  of  timber  at  100  yards 
«ae  not  proof  against  the  Henry  bullet  from  the  -45"  bore. 

^Vken  fired  against  iron  plates,  the  following  results  were  obtained : — 


Plate  *261'  thice. 

'577'  bore  penetrated  at   75,  not  at  100  jards. 
'5*  bore  „  100,      „     150     „ 

H«iry46"bore  „  200,      „     300     „ 


Plate  -125"  thick. 

|Failcd  at  300  yards. 
Penetrated  at  500  vards. 


^^^  fired  at  a  rope  mantlet  (four  thicknesses  ofZ-inch  rrpe), 

The  '577"  failed  to  penetrate  at  50  yards  distance. 
The  -5"  penetrated  at  50  but  failed  at  100  yards. 
Henry -45"      „         350  „  400      „ 

^tn  fired  at  an  ordinary  gabion  filled  trith  earth  from  a  day  soil, 

Jfce  -577"  and  -5"  failed  to  penetrate. 

"*  Henry  -45"  penetrated  at  10  and  25  yards,  but  failed  at  1«  uiger 

fetiujoes. 
^  Jones  (iron  band)  gabion  was  proof  against  all. 

^^find  at  a  sap  roller, 

y»e  •577"  and  -5"  failed  to  penetrate. 

*^  Henry  -45"  penetrated  at  10  yards  and  at  25  yards,  but  failed  at 

^  longer  distances. 

▼ou  xm.  2  c 
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Whm  jired  at  a  sand-hag  coiUaimmj  one  bushel  of  sand. 
The  -577"  and  -5"  failed  to  peootrate. 
Tbe  Henry  -45"  penetrated  at  10  yai-de  and  at  100  yards. 

The  abdve  is  extracted  from    Report  of  Breech-loader  Committeel 
(1869),  p.  xviii. 

In  addition  to  tlie  above,  other  penetrations  have  been  made  e 
the  Report  of  the  Committee  was  rendered,  a  detaOed  account  of  w 
are  given  in  the  Proceedingx  Royal  Arlillei-y  Institution. — "  Short  Note 
on  Professional  Subiecte,"  18G9,  pp.  80  to  83. 

The  conclusions  drawn  by  Captain  Noble  from  the«e  « 
are  aa  follows : — 

(1)  Steel  plates  offer  a    much   '"■eater   reajstance  than  i 
WTought-iron. 

(2)  A  steel  plate  of  No.  5,  RinniQgham  gaitge,  11'217  inch  in  th 
oess,  18  proof  at  10  yards  against  any  small  arm  bullet  likely  ti 
used  for  some  time  to  come. 

(3)  A  wTimght-iroti  plate   of  0'312    inch  thickness  ia   uot  pro 
against  the  Henry  bullet  at  25  yards, 

(4)  A  Jones's  gabion  filled  vnth  stiff  earth  is  proof  against  ajiy  si 
ann  bullet  at  10  yards. 

(5)  A  slight  breastwork  of  fillGd  sand-bags  or  loose  earth  i 
against  all  small  arms, 

(61  The  rope  mantelet  used,  gave  unsatisfactory  results. 

(7)  Two  3-itLch  planks  of  green  oak  arc  proof  against  any  small  arm 
bullet  at  50  yards. 

(8)  The  Henry  bullet  will  paes  through  12  inches  i>f  fir  planks  at 
100  yards. 
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APPENDIX  B. 

of    Boxer   Cartridges,  witliout   Sdfoty- Anvil   (first  pattern), 
wUich  have  exploded  from  accident  or  otherwise. 


Me. 

riaee. 

Cttusa  of  Kiplosion, 

ISfl6. 

fVtoWl 

,      S 

,.      9 

"Uff?."" 

"TteurjST,... 
Fflm»f,7.... 
Jiawyao.... 

H    „         

B     ,    18 

^^    .    £8 

^KpU.Xl'.'.'. .'. 

K.  Laboratory 
Do. 

Bo. 

MoQtr«il 

R1.  laboTBforj- 

A  partridgo  feU  on  iron  standard  and  fired 
TTpoti  pUcing  {partridge  in  box  to  clean  Hie 

buiieU  it  6it>d 
A  partridge  fell  on  iron  etaudurd,  and  fired    ■ 

cartridge,  fired 

Do. 

Do. 

Do. 

Do. 
Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
Do. 

Cap  fired  irliile  olunibi^T^gauging  empt;  caaes 
Clip  fired  by  fall  of  cmptj  carUidgo  on  to  the 

from  Cnnaiia,  cartridge  fired 

Ditto                          ditto 

ridge  had  fired 
In  oppTotlon  of  licadiog  up  barrel,  conlnining 

blank  conreHed  from  bail  of  Puttcni  I. 
WtUe  ehamber-giwging  blank  cartridges,  one 

fired 

in  procoae  of  paciing  into  biindlee 
Hiiadmg  up  borrol  of  hlaiik,  tonTcrtiHl  from 

No,  I. 
Packing  a  bundle  of  ditto 
Spcuring  lid  of  boi,  conttuiiing  BaJl  I.  returned 

from  Canada  for  «)nTer»ion. 

APPENDIX  C. 


An  anofficial  trial  of  the  Chassepot,  in  comparison  with  the  Martini- 
Henry  rifle,  has  recently  been  made  at  the  Proof  Butt,  Woolwich,  by 
liie  :wb-Conimitt«e  on  Small  Arms,  with  very  satisfactory  resulta. 
'  Uaptain  Simon,  of  the  French  ArliUeiy.  submitted  for  trial  there 
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improved  Chas8ep6ts,  and  they  were  fired  in  comparison  with  tb 
Martini-Henry  arm  for  accuracy  at  500  yards  range. 
The  results  of  the  shooting  were  as  follows :  — 


^ 

Mean  devia- 

Arm. 

By  wbom  fired. 

tion  of 
20  shotA. 

Feet. 

Martini-Henry,  No.  3. . 

Serjeant  Bott,  R.M.,  kneeling  position .... 

103 

ClioAscpdt,  No.  1 

Captain  Simon,  from  ahonlder  rest  

2-78 

Martini-Henry,  No.  3. . 

»i                   »»             »f          

0-97 

Chassepdt,  No.  1 

Serjeant  Bott,  K.M.,  kneeling  position .... 

3  02 

Martini-Henry,  No.  1. . 

Edward  Koss,  Esq.,  sitting  position 

Captain  Simon,  from  shomder  rest 

0-96 

Chassepdt,  No.  2 

2-78 

Martini- Henry,  No.  1. . 

II                   i»             »i           ..... 

1-62 

Chafls^pdt,  No.  2 

Captain  Mackinnon,  sitting  position 

2-38 

Thus  the  accuracy  of  the  Martini-Henry  arm  far  excelled  tb 
ChassepAt. 

Heights  of  trajectories  of  the  two  arms  at  500  yards.  Chassepo 
10  feet  at  its  highest  point.    Martini-Henry  8  feet  2  inches. 

In  simplicity  of  manipulation  the  latter  arm  is  also  superior. 

20  rounds  were  fired  for  rapidity,  with  the  following  result : —  • 

Chasscpot 1  minute  42  seconds. 

Martini-IIenry 0     „        48      „ 

The  manipulation  of  the  Chassepot  was  found  very  fatiguing.  1 
simplicity  and  strengtli  of  construction,  the  advantage  appears  to  I 
with  the  Martini-Henry  arm. 

Captain  Simon  informed  the  Sub-Committee  that  the  French  soldi 
CJin-ies  two  spare  spiral-springs,  two  needles,  and  one  india-nibb 
wjisher,  to  replace  any  breakages  or  injury  to  these  parta. 

There  were  no  mis-fires  with  the  Chassepot  out  of  the  few  roum 
fired  by  the  Sub-Committee,  but  after  10  rounds  it  became  difficult 
push  home  the  cartridge,  owing  to  the  clogging  of  the  chamber,  tl 
(partridges  had  to  be  forced  in  by  blows,  sometimes  frequently  repcate 
III  the  event  of  a  mis-fire,  there  is  no  way  of  withimiwiug'  the  car 
ridgcj  except  by  using  the  ramrod. 

The  ammunition  of  the  Martini-Henry  arm  is  slightly  more  bull 
than  that  of  tlie  Chassepot. 

The  weight  of  the  90  rounds  is : — 

••    lbs.  oz. 

Chassep6t    6      9 

Martini-Henry   9      5 

The  bullet  of  the  latter,  however,  weighing  480  g^rains,  against  89 
the  weight  of  the  Chassep6t  bullet.     The  cost  of  the  cartridge 
believed  to  be  about  equal. 
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Hk  only  advantage  in  favour  of  the  Chassep6t  is  in  the  lightness  of 
til  immimitioiL  ^is  is  coonterbalanced  by  the  following  points, 
[ikidi  are  in  favour  of  the  Martini-Henry  arm : — 

Increased  strength  and  safety  of  ammunition. 

Greater  accuracy. 

Longer  range. 

Vmsr  trajectory. 

Higber  penetrative  power. 

Greater  safety,  strength  and  simplicity  of  construction. 

Increased  rapidity  of  fire. 

(From  Proceedings  i?.  A.  Listitution,     "  Short  Notes  on  Pro- 
fessional Subjects,  1869,"  pp.  79,  80.) 


DESCRIPnON  OF  PLATE  XX. 


'•  Block 

^  Bloek  axis-pin 

t-  Striker 

/  Kun-fpring 

J- Stop-nut 

f  £xtect<ir 

^  Silnetor  axis-pin 

i  Bod  and  £9ie-end  holder 

^  Bod  ind  finro-end  holder  screw 

i.  Bsmiod 

li  Slock  ibre-end 


n.  Tumbler 

o.  Leyer 

p.  Lever  and  tumbler  axis-pin 

q.  Trigger-plate  and  guard 

r.  Trigger 

*.  Tumbler-rest 

t.   Trigger  and  rest  axis-pin 

M.  Trigger  and  rest-spring 

V,  Stock-butt 

to.  Stock-bolt 

z.   LcYcr  catch-block  spring  and  pin 

A.  Locking-bolt 

a.  Thumb-piece 


LECTUEE. 


Friday,  May  18th,  1869. 

Reab-Admiral  sir  FREDERICK  W.  E.  NIOOLSON,    Bart.,  C.R, 

Vice-President,  in  the  Chair. 


THE  USE  OF  THE   COLUMATOR  FOR  LAYING   GUNS  FOR 

NIGHT-FIRING. 

By  Lieut.-Colonel  D.  Dayid»ox,  late  Bombay  Army. 

In  regard  to  my  plan  for  la3nlng  guns  and  mortars  which  I  am  about 
to  explain,  I  may  say  in  the  first  place,  historicaDhr,  that  it  was  sug- 
gested during  the  siege  of  Sebastopol  to  meet  a  difficulty  felt  by  the 
attacking  party.  The  Russians  were  in  the  habit  during  the  night  of 
repairing  the  damage  done  to  their  works  bj'  our  batteries  during  the 
day,  replacing  the  silenced  gims  by  fresh  ones,  and  so  presenting 
insuperable  difficulties  to  an  attack.  This  led  me  to  offer,  by  the  help 
of  tlie  very  simple  apparatus  now  to  be  described,  so  to  register  the 
aim  taken  at  the  object  with  the  ordinary  sights  as  to  be  able  t» 
restore  it  without  again  sighting  the  object,  and  thus  to  maintain  aa 
accurate  and  efTectual  fire  throughout  the  darkest  night.  Of  course 
the  practice  could  by  the  same  appliance  be  continued  during  the  day 
with  the  embrasures  closed,  and  the  gunners  protected  from  the  fine 
of  the  enemy,  and  all  this  by  means  of  a  nmch  more  rapid  and  easy 
mode  of  laying  than  that  with  the  oixlinary  sights. 

The  system  was  subjected  to  careful  trial  at  Woolwich  by  tlio 
Select  Committee,  and  approved  of,  and  between  30  and  40  sets  of 
the  instmmeuts  were  ordered  out  to  the  Crimea ;  but  owing  to  uufor- 
tunate  c»b3trut*tions  which  I  met  with  at  an  earlier  stage,  and  ovo'T 
whidi  1  had  no  control,  Sebastopol  was  taken  before  the  uistrumen'fcs 
had  left  this  country.  They  were  then  distributed  for  practice  amou^ 
some  of  our  Artillery  stations  at  home  and  abroad.     But  the  inveotiov^ 
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THE    USE   OF   THE    COLLIMATOR,   ETC. 

if  ib  haTT  fiecn  iillowed  to  fall  into  a.  happy  state  of  slumber, 
^  which  it  is  my  present  object  to  awaken  it,  especially  with  a  view 
Kb  application  to  tlic  Moucneff  system,  to  which  I  shall  afterwards 

3>e  anptirattis  consists  of  a  telescope  temporarily  applied  to  the 
W,  audf  looking  backwards  or  behind  it,  where,  at  a  stiort  distance, 
^^cJmt  of  the  recoil,  !« fixed  a  col limating  telescope,  whose  cross  lines 
ito  be  bisected  by  those  of  the  fii-st  toleacope.  (See  Pig.  i,  Plate  sxii.) 
1  accuracy  of  this  plan  is  vouched  for  by  its  frequent  use  in 
jbpomical  obsGn-atones,  The  practical  arrangements  for  securing 
"fficieucy  and  fitness   for  the  pronent  purpose  are  now  to  be 

'iroai^tns  consists  of  two  parts — the  tek-scope  and  the  colli- 
'.  TTiB  telescope  is  achromatic,  of  an  inch  aperture,  and  about 
~  in^iea  long  (see  Fig.  2).     At  each  end  of  its  tube  is  fixed  a 

that  at  the  eye-end  (Fig.  3)  has  an  elevating  screw  pointed  at 

TOT  end,  and  capable  of  teing  clamped  when  the  telescope  has 
's^tsted  to  the  collimator.    The  collar  at  the  object  end  of  the 

pefTlg.  4)  has  two  screw  feet,  the  shorter  of  which  is  pointed. 

fowth  lens  from  the  cj'c  end  of  the  telescof*  a  cross  is  cnt 
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'tn^B  this  telescojie  available  for  any  gan,  the  gun  slmuld  be 
'  jK)iufr-bianb  "  at  any  conspicuous  object.  The  telescojie  is  then 
t'llI>on  the  gun,  with  the  fi-ont  collar  resting  on  the  "  base  ring," 
(light,  and  just  clear  of  the  "vent  field,"  and  ordinary  sight  (see 
'2  and  'i).  The  eye-end  of  the  telescope  is  now  moved,  and  the 
injf-ecrew  turned,  till  the  object  at  which  the  gun  ia  pointed  is 
f  UO  rroBB,  as  seen  diminislied  by  looking  in  at  the  object  or 
fttid  of  the  telescope,  A  mark  is  then  made  on  the  gnn  where 
It  of  the  elevating  screw  touches  it;  and  at  that  point  a  small 
pnnofaed  in  the  surface  of  the  gim,  sufBcient  to  recrave  the 
pMtit  of  tlio  screw.  The  point  of  the  screw  is  now  placed  in 
IkpI^  teid  the  telescope  adjusted  as  before,  so  that  the  cross 
the  object,  and  the  positiirti  occupied  bj^  the  pointed  foot  at 
_  -^„t-ertd  being  carefully  marked,  a  longitudinal  cut  in  the 
■OS  of  the  axis  of  the  gun  is  made  with  a  cold  chisel,  deep  enough 
tan  the  pointed  foot.  It  is  made  longitudinai  here,  because  as  I 
'"  depress  this  screw,  I  increase  or  shorten  the  distance 
)  points,  80  that  two  round  holes  would  not  suit.  By  this 
it  the  axis  of  the  telescope  is  placed  p&rallel  to  the  axis  of 
sufficiently  so  for  practical  purposes;  and  if  removed 
,  the  axis  of  the  telescope  mainlnins  a  constant  relative 
the  axis  of  the  gun.  For  example,  if  I  woi-e  1o  intersect 
object  with  the  telescope,  when  so  applied  to  the  gnn,  and 
•  off  and  put  it  on  again,  1  should  find  the  object  intersected 
le  as  if  the  telescope  ha!d  never  been  moved. 
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B  THE    USE    OP  THE    COLLIUATOIl 

The  collimator  consists  of  an  achromatic  lens  of  about  SJ  ioclies 
aperture,  and  about  15  incbos  focal  length,  mouoted  in  a  square 
wooden  tube.  (In  Figs.  1,  5,  and  G,  it  is  shown  placed  on  the  top 
of  its  packing  box  ready  for  use.)  At  the  other  end  of  the 
tube  is  a  disc  of  glass,  1^  inch  in  diameter,  secured 
in  a  brass  tube,  and  having  a  ccusa  cut  on  it,  thus 
To  illuminate  this  cross,  a  tube  with  a  diagonal  reflector 
is  fixed  to  it  for  day-use,  and  a  small  lantern,  having  a  piece 
of  ground  glass  to  disperse  the  light,  is  substituted  for  the  reSector  foif  j 
use  during  the  night.  This  telescope  or  collimator  is  suspended  in  » 
wooden  case  (open  at  both  ends)  by  means  of  two  long  screws,  the 
milled  heads  of  which  appear  above  the  top  of  the  case.  By  turmn|f 
theSe  milled  heads  the  collimator  is  raised  or  lowered,  and  placed  at 
any  required  angle.  A  pivot  (;i)  attached  to  the  tube  enters  a  vertical 
channel  cut  in  the  inner  sides  of  the  case,  and  two  brags  springs  fixed- 
to  one  aide  of  the  tube  press  it  against  the  opposito  side  of  the  case, 
and  keep  the  tuba  steady.  When  in  use,  the  collimator  is  placed  uu  the 
top  of  its  packing  box,  to  which  it  is  secured  by  a  thumb  screw  at  each, 
end,  which  are  so  arranged  as  to  admit  of  the  collimator  being  moved 
to  either  side  on  the  horizontal  plane,  or  angularly  in  that  plane,  and 
there  clamped.  Thus  the  colUmating  telescope  has  motion  In  every 
required  direction. 


To  Use  the  Telescope  and  ColUffatoi 

The  gun  having  been  laid  during  the  day  by  means  of  the  orditiary 
sights  on  the  object  to  be  struck,  the  collimator,  Gsed  to  its  packing', 
box,  is  placed  ou  the  ground  in  rear  of  the  gun  and  clear  of  the  rec^ 
(See  Fig.  1).  The  telescope  is  thea  applied  to  the  gun  in  the  manner 
already  described,  and  the  elevating-screw  is  turned  till  the  cross  in  the 
telescope  is  level  with  the  ceutre  of  the  object-glass  of  the  coUhuator. 
The  collimator  is  then  moved,  packing-box  and  all,  till  the  ohject-glaaai 
is  nearly  iu  the  cross  of  the  telescope,  and  a  minute  lateral  movemen^ 
is  then  given  to  the  colhmator  on  the  packing-box,  by  tapping  it  witl 
a  hammer,  When  the  object-glass  of  the  colUmator  is  thus  broughl 
into  the  centre  of  the  cross,  the  farther  end  of  the  collimator  is  move" 
by  tapping  to  either  side  till  the  perpendicular  line  of  its  cross  appeal 
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:i  view,  and  gradually  reaches  the  centre  of  the  field,  thus  !■ 


The  farther  end  is  then  elevated  or  depressed  as  the  case  may  require^ ' 
by  means  of  the  screw,  till  the  horizontal  hue  appears  in  the  centrer 


The  collimator  and  telescope  are  tlien  minutely. 
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moved  till  the  crosses  in  each  intersect  thus:—!—* — I       In    this 


position  the  collimator  is  secured  firmly  to  the  ])acking-box  by  the 
clamping  screws.  The  elevating  screw  of  the  telescope  is  also 
clamped,  and  the  telescope  removed. 

The  collimator  and  telescope  having  been  in  this  manner  adjusted  to 
the  aim  of  the  gun,  the  gun  may  bo  fired,  loaded,  and  run  up.  The 
telescope  is  then  applied  as  before,  and  tlio  gun  is  now  moved  till  the 
aoBS  in  the  telescope  bisects  the  cross  in  the  collimator,  when  the  gun 
will  have  been  restored  to  the  position  in  which  it  9tof>d  before  the 
shot  was  fired,  or  else  into  one  exactly  parallel  to  it  in  every  respect, 
which  for  all  practical  purposes  is  the  same  thing. 

The  collimator  sends  out  a  column  of  parallel  rays,  each  giving  an 
image  of  the  cross  in  the  focus,  any  one  of  which  may  be  used  for 
tegistering  the  aim  of  the  gun.  If  I  take  a  central  ray,  then  I  get 
my  intersection  in  the  centre  of  the  field  of  the  collimator.  But  if  the 
gon  has  been  moved  several  inches  to  one  side,  I  find,  perhaps,  that  the 

ray  I  meet  in  the  collimator  is  on  one  side  of  the  field  thus 


But  Btill,  1  can  make  my  intersection  there,  and  I  get  the  gun  then  laid 
pttfectly  parallel  to  its  first  position  in  the  horizontal  and  vertical  plane ; 
90  that,  if  there  is  an  error,  it  is  a  parallel  error  just  amounting  to 
the  extent  to  which  the  gini  has  been  moved — perhaps  an  inch  or  an 
mdiaad  a  half— and  it  will  strike  the  object  an  inch  or  an  inch  and  a 
hilf  on  one  side,  supposing  the  gun  to  shoot  perfectly  true. 

If  long  intervals  occur  between  the  rounds,  the  gun  should  be  ro- 
«tlited  to  aim  immediately  after  firing,  so  that  in  the  event  of  an 
•oodent  or  a  shot  disturbing  the  position  of  the  collimator,  it  can  be 
re-«dju8ted  to  the  gun,  or,  if  destroyed,  it  can  be  replaced  by  another. 

In  elevating  the  eye-end  of  the  telescope  to  make  it  point  down 
J<>wardB  the  collimator,  it  is  evident  that  the  axis  of  the  telescope  is  no' 
*J>ger  parallel  to  the  axis  of  the  gun  in  the  horizontal  plane.  This,  in 
the  event  of  the  platform  losing  its  level  position,  would  involve  an 
^'Htt'  mmilar  to  that  which  occurs  when  using  the  tangent  scale  under 
the  same  circumstances.  But  this  error  is  of  little  consequence  except 
when  the  gun  is  fired  with  high  elevations.  In  such  cases,  the  error 
^  be  entirely  obviated  without  levelling  the  platform,  by  merely  mi- 
•^^'^ing  the  elevating-screw  of  the  telescope  till  its  axis  is  parallel, 
or  nearly  so,  to  the  axis  of  the  piece,  and  then  raising  the  collimator 
to  meet  the  telescope,  which  can  be  readily  done  by  means  of  a  pillar 
5j,  atones  and  mud,  or  by  a  gabion  cut  to  the  requisite  height  and 
fiUtti  with  earth. 

To  give  steadiness  to  the  collimator  it  is  well  to  put  two  or  three 

u^^  the  packing-box. 

B^ore  describing  the  application  of  the  instrument  to  mortars,  I 
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may  aa  well  show  practically,  by  means  of  the  model  gun  upon  the 
table,  how  the  aim  is  registered  and  restored. 

Suppose  this  gun  to  be  laid  by  the  ordinary  sights  upon  the  object. 
I  apply  the  telescope  to  a  hole  and  cut  in  the  gun  already  described, 
and  cui  aasistjint  moves  the  collimator  till  the  iuterseotiou  of  the  crosses 
is  made.  The  aim  is  now  registered  aud  the  collunator  clumped.  The  ■ 
gun  is  now  fired  and  completely  displaced,  as  I  sow  displace  the  wodeL 
1  run  it  up  as  nearly  aa  1  can  guess  to  the  position  it  occupied  before 
it  was  fired,  and,  as  you  see,  apply  the  telescope  and  look  throug-h  it- 
into  the  collimator.  I  hud  the  oroBses  no  longer  intersect,  so  I  move 
the  guit  instead  of  the  collimator  till  tlie  intttrsection  is  made.  It' 
occupies,  as  you  see,  only  a  few  eeconds,  aud  now  the  gun  is  ready  to- 
iire.  If  fired,  and  tho  gun  perfectly  accurate  in  it.ti  perfoimancQ,  tJia 
shot  will  liit  iu  exactly  the  same  place  as  the  first,  because  the  gaa  ia. 
mathematically  restored  either  to  tlie  same  |>ositLOu  or  to  one  exactly 
|>araUel  in  every  respect  to  that  in  which  it  originally  was  laid.  I  need 
not  say  that  the  simplicity  of  laying  is  very  great,  because  you  havei 
these  two  crosses,  minute  in  themselves,  but  magnified  as  large  as  the- 
cross-bars  of  the  window,  to  divide  each  other.  You  might  pick  up  a. 
Ijoy  in  the  sti-etit  and  teach  liim  in  five  minutes  to  lay  the  gun  as  well 
as  Uie  most  skilled  gunner  you  tan  produce. 

The  Applifatiun  of  the  Instrujoenl  Co  Mortai-s. 

In  the  case  of  mortars,  a  small  spirit-level  is  attached  to  the  tele-* 
scope,  which  is  mounted,  and  applied  to  the  mortal'  in  the  foUowhig"' 
manner : —  J 

The  telescope  is  attached  to  the  upper  part  of  an  arc  of  pxa  raetif  j 
by  a  strong  joint  whicli  can  bo  cliimped  at  any  angle  (see  I^'igs.  7  toA* 
8).  This  arc  lias  a  flange  (/)  along  its  otitei'  edge,  which  reotvivos  in 
its  angle  two  cylindriual-hoitded  studs  half  iin  inch  in  diamotcrnnd  ftalf* 
an  inch  high  {e  g  and  s.  Figs.  7  and  8).  Thesn  studs  are  Si  iitCheS'' 
apart,  and  are  screwed  into  the  muirale  or  face  of  the  mortar,  half  an' 
Hich  from  ite  njiptir  edge.  The  scrow-foiit  at  the  lower  extremity  of 
the  arc  adjusts  the  face  of  tlie  arc  into  a  position  parallol  to  tlie  rnieudo ' 
of  the  raortar,  and  when  the  arc  is  placed  so  as  to  hang  umm  the  studs, 
it  circles  round  this  scTftw-foot  as  a  centre,  till  the  bubble  is  in  the' 
centre  of  the  level. 

The  collimator  nsed  with  mortars  is  of  the  same  constnictioii  as  that ' 
already  dcscrilwd  for  giin?.  but  is  not  quite  so  Iarg«. 

To  F«p  the  Telescope  and-  CoUiinak'r  ifil/i  Mort'trs. 

Lay  the  mortar  in  the  usual  manner.     Apply  tli     tel         le  lie 

studs,  and  movo  it  gently  on  them  till  it  is  level,     k      a  de    ess 

the  tclescoiie  till  ito  ohms  is  on  » l«v6l  with  the  oontre  o       e  o  ject- 
glass  of  the  colUmator  which  is  placed  on    its   box    n    n  f    he 

mortar  under  shelter  of  the  opaultneul.     Adjust  t!io  ma  he 
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mer  already  described,  so  that  its  croag  aliall  bisect  the  oroaa  of  tiie 
telescope.  The  collimator  is  then  clumped,  and  i-emaius  a  fiitore 
WrlUie  tue  firing  continues,  and  the  telescope  is  removed. 
The  mortar  having  been  fired,  it  is  loaded  aud  run  up  aa  uoarly  aa 
"  ' !  (as  shown  by  a  chalk  mark  on  the  platform)  to  its  original 
I.  The  teleaoape  is  replaced  on  the  studs  aud  moved  till  level, 
and  the  mortar  is  then  moved  forwards,  backwards,  or  to  one  ^de,  till 
tile  intersectiou  of  tJie  crosses  is  made,  when  the  aim  will  be  exactly 
restored. 

On  «u  cmergoniy,  the  studs  iu  the  muzzle  of  the  mortar  may  Ito 
Bftapensed  with,  and  the  flange  of  the  arc  can  be  placed  on  the  upper 
Bdffe  of  the  muzzla 

^^I  shoidd  like  to  explain  in  n  few  worda  one  great  advantagi- 
Jjtea  method  of  laying  a  mortar  has  over  the  present  system.  To  lay 
^fc  niortar  under  the  present  system,  two  points  arc  placed  in  front  of 
Hhe  mortar,  carefully  aligned  in  the  direction  of  the  object  to  be  struck. 
^uiving  found  the  exact  centre  of  the  mortar  by  means  of  a  spirit- 
^pvel,  aud  drawn  a  chalk  mark  m  the  hue  of  its  axis,  an  attempt  is 
^wde,  by  means  of  a  plnmb-lino,  to  make  the  axia  of  the  mortar  co- 
Biifi<1f  with  the  two  points  in  the  vertical  plane.  Sow  to  restore  the 
Hhortar  truly,  it  must  be  brou^t  back  after  every  discharge  to  thin 
Bfeatical  line,  aud  this  ia  no  easy  matter,  as  in  traversing  i-ight  and 
Hwt,  there  is  constant  liability  to  pass  beyond  tJie  line.  Whereas  by 
^pn  use  of  the  collimator,  we  have,  instead  of  one  line  on  which  to 
^■Bng'  the  axis  of  the  mortar,  a  whole  column  of  lines  or  rays,  in  any  one 
Br  which,  the  moi-tar  may  be  laid  iu  a  parallel  position,  while  tlie  eleva- 
Hba  of  tht)  piece  Is  i-estored  with  mathematical  exactness.  This 
^■Otaod  of  laying  a  mortar  is  also  exceedingly  rapid. 

■  '  Tckscopic  Sight /.<r  Caiimm. 

H^llie  telescope  used  in  conjunction  with  the  collimator  is  so  coa- 
^RBCt«d  that  \i  can  be  made  available  for  giving  the  aim,  by  lookiiig 
H|roag)i  it  directly  at  the  object  to  be  struck.  In  tJic  upper  side  of 
Hm  shoulder  of  the  left  trunnion  oi  the  gun  a  hole  is  made  to  rec^ve 
B^  point  of  the  elevating  screw  of  the  telescojje.  Iu  front  of  the 
Hnnuion,  at  the  proper  distance,  a  bracket  (Fig.  9)  ia  Gxed  for  tin: 
Hbvt  of  the  front  collar  of  the  telescope  to  rest  on.  This  bracket  h 
Btideot  gun -metal,  and  is  fixed  to  the  gim  by  screws,  iu  the  sam.' 
Biutner  ns  the  fore-sight  (see  Figs.  10  aud  11).  Iu  the  upper  step  ol' 
^B6  biaoket  there  is  a  dovetail  slide  (e  Fi^.  9),  which  can  be  fixed  by  a 
Hpcbing-ficrcw  when  the  telescope  is  adjusted  to  tlie  axis  of  the  gun. 
Ha  tbe  upper  surface  of  tliis  slide  a  longitudhial  cbaniiel.  similar  to  that 
Bi  the  iHisc-riug,  is  formed  \o  receive  the  shorter  foot  of  the  front 
BWUr.  wliile  the  longer  foot  rests  nnthe  lower  step  of  t^e  bracket,  aud 
BBres  eteadinesa  to  the  telescope.  The  distauco  between  the  point  of 
Bk  elevnting-screw  aud  that  of  the  shorter  foot  of  the  front  collar  is  aa 
^Mslated,  with  reference  to  the  thread  of  the  elevating-screw,  that 
^be  turn  of  that  screw  is  equal  to  one  qnarter  of  a  degree  of  elevation. 
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One  side  of  the  elevating-screw  being  flatteued,  the  degrees  are  marked* 
o£E  ou  it,  and  one  or  more  turns  of  the  screw  give  the  quarteif. 

The  adjustment  of  the  teleacope  to  the  gim  is  made  by  bringing  the 
gun  point-blank  on  a  distant  object,  by  means  of  the  ordinary  sight. 
The  elevatjng-soi-ew  of  the  telescope  being  fixed  at  the  zero  of  its  scale,  i 
its  point  is  iuaerted  iii  the  hole  of  the  stud  in  the  trunnion,  and  the' 
shorter  foot  of  the  front  collar  is  placed  in  the  cliaaoel  of  the  dovetAil' 
slide,  while  thelongerfoot  rests  on  the  lower  step  of  the  bracket.  The- 
object  at  whicli  the  gun  is  pointed,  is  then  viewed  through  the  tele- 
scope, and  the  screw  feet  in  the  front  collar  are  turned  till  the  inter- 
section of  the  lines  in  the  telescope  is  exactly  the  height  of  the  object, 
Tho  horizontal  adjustment  is  readily  effected  by  moving  the  dovuloiled 
slide  (j),  which  is  then  securely  fixed  by  the  pinching-screw. 


Advantages  of  the  Telescope  and  Collimator. 

The  most  obvious  advantage  of  this  appai-alus  is  that  it  affords  the 
means  of  continuing  the  fire  of  guns  and  moitars  throughout  the  nighfc 
with  as  much  precision  as  can  bo  attained  during  tlie  day  ;  thus  pre-< 
venting  the  repair  of  works  and  the  replacement  of  yuns  in  the  night.  ■ 
Indeed,  by  means  of  the  telescope  and  collimator,  the  fire  of  batteries, 
migbt  be  maintained  solely  at  night,  or  during  the  day  under  cover  of 
smoke  and  fog,  when  the  enemy,  milesa  similarly  provided,  could  not' 
I'ctuni  an  equally  effective  fire.  - 

As  the  nse  of  the  instrument  admits  of  the  embrasures  being  closody 
except  at  the  moment  of  firing,  the  men  who  work  and  point  the  guo' 
ure  not  exposed  to  the  direct  tire  of  the  enemy. 

The  laying  of  a  gun  or  mortar  by  the  collimator  is  rapid,  easy,  and 
mathematically  accurate.  The  crosses  being  in  the  same  plane  of 
vision,  and  greatly  magnified,  their  intersection  is  much  more  obvious 
and  distinct  than  tho  aliguement  of  the  ordinary  sights  with  the 
object  i  and  can  be  effected  as  well  by  a  short-sighted  person  as  b^ 
one  whose  vision  is  perfect,  ' 

In  making  experiments  to  test  the  accuracy  of  different  kinds  of 
ordnance  and  variously  shaped  projectiles,  an  important  source  of 
i.TTor,  ihat  of  pointing,  may  be  got  nd  of,  by  using  the  telescope  luid 
collimator  to  lay  the  piece. 

The  arrangements  I  have  now  described  bad  reference  to  a  particular 
emergency,  and  during  the  eleven  years  which  have  elapsed,  great  im- 
provements have  been  made,  not  only  in  guns,  but  in  the  methods  of 
laying  them.  To  one  of  these,  the  Sloncrieff  system — the  advantaged 
of  which  have  been  fully  established — I  believe  the  use  of  the  tele- 
scape  and  collimator  would  form  a  suitable  adjunct,  more  especially 
when  that  system  is  applied  to  guns  in  position  in  field  or  siege  opera- 
tions. Captain  Moncricff  has  made  provision  for  doing  the  same 
thing  in  pennanent  batteries  by  means  of  a  trunnion-pointer  and 
gradiiftted -racer.  When  that  system  is  employed  in  siege  operations, 
field  operations  with  guns  of  position,  or  in  ttmiiorary  batteries  with 
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manner  already  described,  ho  that  its  cro.ss  .shall  bisect  the  cross  of  the 
telescope.  The  collimator  is  tlion  cl;iiiii)ed,  and  remains  a  fixture 
while  the  firing  continues,  and  the  tclescoj^e  is  removed. 

The  mortar  having  been  fired,  it  is  loaded  and  run  up  as  nearly  as 
(K)ssibIo  (as  shown  by  a  chalk  mark  on  the  i)latfonn)  to  its  original 
position.  The  telescope  is  replaced  on  the  studs  and  moved  till  level, 
and  the  mortar  is  then  moved  forwards,  backwards,  or  to  one  side,  till 
the  intersection  of  the  crosses  is  made,  when  the  aim  will  be  exactly 
restored. 

On  an  emergency,  the  studs  in  the  muzzlt^  of  the  nioilar  may  bii 
dispensed  with,  and  the  flange  of  tlie  arc  can  be  pliuxni  on  tlie  ui>per 
edge  of  the  muzzla 

1  should  like  to  explain  in  a  few  words  one  groat  advantage 
thid  method  of  laying  a  mortar  has  over  the  present  system.  To  lay 
a  mortar  under  the  present  system,  two  points  arc  j>laced  in  front  of 
the  mortar,  carefully  ahgned  in  the  direction  of  the  ol»joct  to  bo  struck. 
Having  found  the  exact  centre  of  the  mortar  by  nutans  of  a  spiiit- 
level,  and  drawn  a  chalk  mark  in  the  lino  of  its  axis,  an  attempt  is 
made,  by  means  of  a  plumb-line,  to  make  the  axis  of  the  mortar  co- 
incide with  the  two  points  in  the  vertical  piano.  Now  to  restore  t  Iw 
mortar  truly,  it  must  be  brought  back  after  every  dischai-ge  to  this 
identical  hne,  and  this  is  no  easy  matter,  as  in  traversing  right  and 
left,  there  is  constant  liability  to  pass  beyond  the  line.  Whereas  by 
the  use  of  the  coIUmator,  we  have,  instead  of  one  line  on  which  to 
Wngthe  axis  of  the  mortar,  a  whole  column  of  lines  or  rays,  in  any  one 
"f  which,  the  mortar  may  be  laid  in  a  parallel  position,  while  the  eleva- 
tion of  the  piece  is  restored  with  mathematical  exactness.  This 
loethod  of  laying  a  mortar  is  also  exceedingly  rapid. 

Telescopic  Sitjht  fur  Cannon. 

The  telescope  used  in  conjunction  with  the  collimator  is  so  con- 
structed that  it  can  be  made  available  for  giving  the  iiiin.  by  looking 
fhruugh  it  ilirectly  at  the  objetrt  to  be  struck.  In  the  nj)i)iT  sidi'  of 
"*e  shoulder  of  the  left  trunnion  or  the  gun  a  hole  is  made  to  receive 
the  point  of  the  elevating  screw  of  thy  telesco[»e.  In  front  of  tliL- 
J'^union,  at  the  proper  distance,  a  braeket  (i^'ig.  D)  is  lixed  for  th<" 
fei't  of  the  front  collar  of  the  teleseoj»e  to  rest  on.  Thi-*  bracket  i 
ma<le  of  gun-metal,  and  is  fixed  to  the  gun  l)y  screws,  iii  the  sain* 
mariuer  as  the  fore-sight  (see  Figs.  10  and  1 1).  In  the  uj>|jer  step  of 
the  bracket  there  is  a  dovetail  slide  (z  Fig.  D),  which  can  be  lixed  by  a 
P*nchiug^8(;row  when  the  telescojje  is  adjustt^d  to  tlie  axis  of  the  gn.i. 
1"  the  up|)er  surface  of  this  slide  a  longitudinal  channel,  similar  to  thai 
<m the  base-ring,  is  fonned  to  receive  the  shorter  foot  ef  the  from 
*^llar,  while  the  longer  foot  rests  on  the  lower  step  of  the  bracket,  a:i'l 
^^es  steadiness  to  the  telesco[)e.  The  distaiice  In'tween  the  point  in' 
the  elevating-screw  and  that  of  the  shorter  foot  of  the  tVont  collar  is  so 
•plated,  with  reference  to  the  thread  of  the  elevating-screw,  tliai 
*>ue  turnof  that  screw  is  equal  to  (uie  quarter  oi  a  degree  (»f  elevation. 
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DayidBon  brought  it  forward,  he  foil  on  eyil  days,  on  times  wben  our  mindi  had  not 
become  oceufitomed  to  the  refinemeDts  in  artiUery  practice,  ncceatitatiDg  thtt  pre- 
cision of  la  jiiig  guns  which  wo  now  aim  at.    Although  the  Gtyremment  actoallj  lent 
out  ten  of  these  instruments  to  different  stations,  I  neyer  oould  learn  thafc  they  wew 
used ;  at  least,  I  only  knew  of  one  instance  in  which  they  were  nted.    The  genersl 
reception   they  met  with  was,  that  people  undentood  them,  but  would  not  be 
bothered  with  them,  and  went  on  aiming  in  the  old  way.    There  is  always  a  ten- 
dcucy  to  that  kind  of  preference  for  rough  and  ready  motinree;  we  find  inTcntion^fc^ 
of  this  dcscTiption  disregarded  in  the  excitement  of  action.     But  if  ooeanons  of 
service  should  again  arise,  the  Officers  of  the  Royal  Artillery  are  now  peifeotly  weF 
])rcpnred  to  appreciate  the  adyantages  of  the  collimator;  and  if  I  had  anything 
do  with  such  matters,  it  would  bo  my  desire  to  see  it  used  in  all  suitable  cases, 
am  satisfied  it  will  giye  extreme  accuracy  in  laying  guns,  combined  with  those 
ditions  of  Bccurity  which  the  use  of  arms  of  precision  now  renders  so  nceesiaTy. 

C'aptain  Moncrietf  :  I  should  Uko  to  mace  one  or  two  remarks  about  this  in»t 
mcnt,   as  I  have  been  acquainted  with   it  for  some  time  as  applied  by  Color 
Davidson.     Wliatcvcr  its  value  may  bo  as  \ised  for  guns,  there  is  no  doubt  that 
mortar  prsictico  it  woiUd  be  of  very  great  importance.    We  all  know  that  the 

sent  method  of  laying  mortars  is  a  very  rude  and  troublesome  one.    I  am  sure  tl ^gt 

urtilleninen  would  gladly  avail  themselves  of  this  instrument  for  sustained  fiiv! — • —  if 
they  were  acquainted  with  it.    Tlie  acyustmcnt  is  rapid,  and  the  aim  extrem  ely 

correct.     A  mortar  battery  should  bo  considerably  below  the  crest  of  the  ytunyizzzjti, 
and  out  of  siglit,  involving  the  necessity  for  taking  aim  by  means  of  nins,  lines, 
wliich  is  one  of  the  most  awkward  operations  as  now  applied,  which  I  knof 
I  am  therefore  inclined  to  think  that  the  Artillery  woidd  gratefully  reoeiye 
collimator  when  they  became  acquainted  with  its  adyantages. 

The  CiiAiiiMAN  :  If  no  other  gentleman  has  any  observations  to  make,  I  am 
vc  shall  all  bo  liappy  to  return  our  thanks  to  Colonel  Davidson  for  the  f  .Imr 
manner  in  which  he  has  brought  this  subject  before  us.  If  it  had  no  other  e^H^RcC 
Dirni  to  draw  forth  tlie  few  remarks  which  General  Lefroy  lias  made,  it  would  ^^bsfs 
answered  S()nu^  good  purpose.  I  am  sorry  to  say  that  for  the  Kavy  the  colliinat<^i^«)r  ii 
not  applicable,  but  for  firing  at  fixed  objects,  I  hayc  no  doubt  it  might  be  bnfi^mmifjki 
very  much  into  use,  as  General  Lefroy  has  remarked. 
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any  kind  of  guns,  the  collimator  might  prove  a  useful  adjunct,  as  it 
would  give  accurate  results  in  all  conditions. 

As  regards  the  methods  of  making  this  application  of  the  colUmator, 
that  would  be  a  matter  for  future  arrangement ;  but  I  shall  briefly  in- 
dicate a  plan  that  seems  suited  to  the  purpose. 

Fig.  12  is  a  sketch  of  the  Moncrieff  gun,  on  which  at  a  the  position  of 
the  collimator  is  marked  with  dotted  lines.    In  this  case,  as  suggested 
by  Captain  Moncrieff,  the  collimator  is  fixed  permanently  to  the  gun, 
instead  of  the  telescope  being  temporarily  applied  to  it.    The  colli- 
mator has  its  axis  parallel  to  the  axis  of  the  gun  in  the  vertical  plane, 
and  need  not  be  so  large  as  in  the  other  case.    It  has  its  cross  illumi- 
nated by  a  small  lantern.    The  telescope  may  either  be  attached  to  a 
heavy  movable  stand  placed  on  the  opposite  side  of  the  pit,  or  it  may 
be  clamped  to  any  convenient  part  of  a  circular  rod  running  round  the 
edge  of  the  pit.    In  either  case  the  telescope  would  have  a  means 
of  rapid  and  minute  adjustment  in  the  horizontal  and  vertical  plane 
by  something  like  a  slide  rest  arrangement,  so  that  by  intersecting 
with  its  cross  lines  the  cross  in  the  collimator,  it  could  register  in 
a  moment  the  laying   of  the   gun.     When   the   gun   is   fired,   re- 
loaded, and  brought  up  to  the  firing  position,  it  is  probable,  from 
its  construction,   that,   on   looking  through  the  telescope  into  the 
collimator,  it  would  be  foimd  that  very  little  adjustment  was   re- 
qnired,  and  the  intersection  of  the  two  crosses  would  be  very  rapidly 
made,  under  the  direction  of  the  observer  at  the  telescope,  by  the  men 
working  the  gun. 

Ab  at  short  ranges  in  siege  operations,  the  muzzle  of  the  Moncrieff 
J^n  would  be  exposed  to  the  fire  of  the  enemy  at  the  time  of  laying, 
it  is  important  this  should  be  made  as  rapid  as  possible ;  hence  the 
advantage  of  the  collimator.  Further,  as  the  gun  can  be  relaid  by  the 
collimator  without  sighting  the  object,  the  muzzle  might  be  protected 
during  the  time  of  laying  by  the  iron  shield  balanced  at  h,  Fig.  12,  and 
forked  by  a  rod,  c,  from  the  inside  of  the  pit.  By  such  an  arrange- 
inent  as  this,  I  can  conceive  the  Moncrieff  gun  to  be  made  perfectly 
impregnable. 

The  C  IT  AIR  VAX :  If  any  gentleman  wishes  to  make  any  obserrations  we  shall  be 
liappj  to  hear  him. 

Major-General  Lefboy,  R.A.,  F.R.S. :   T  had    the    pleasure    of   haring  some 
officii  intcrcourso  with  Colonel    (then    Major)     Davidson    about    fifteen    years 
^o,  when    this    subject  was    first  brought    fonvard,   and    I    then    formed    an 
extremely  farourable   impression  of  it,  which  I  retain.    The  application  of  the 
principle  of  the  collimator  is  exceedingly  happy ;  it   is  a  familiar  tiling  to  astro- 
nomers,   in  connection  with  fixed  instruments,  as  a  convenient  way  of  ad  Justine; 
two  axct  of  any  kind,*  whatever  their  distance    from  one    another.     The   colli- 
mator of  Colonel  Davidson  is  actually  in  the  service,  although  probably  few  people 
aw  aware  of  it.     It  does  not  often  happen  iu  any  description  of  warfare  that  we  are 
firing  at  fixed  objects.     It  may  be  said  to  be  confined  to  siege  operations  and  to  the 
defence  of  fortified  places.     For  some  years  past  our  minds  have  been  principally 
directed  to  coast  defences  of  all  kinds,  where  we  have  to  fire  at  moveable  objects, 
tnd  whore,  consequently,  an  arrangement  of  this  kind  is  inapplicable.     But  if  such 
•  siege   as    that    of  Sebastopol    were    to   occur   again,  I  have    no    doubt   that 
this  inBtmment  would  be  employed.     It  was  introduced  into  the  service  in  1863, 
^  itands  among  our  special  provisions   for  certain  occasions.      When  Colonel 
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After  the  failure  of  all  other  means,  recourse  can  be  had  to  the 
force  of  explosives  to  effect  removal,  and  there  are  many  instances  on 
record  of  such  demolitions. 

I  propose  to  give  a  short  account  of  some  of  the  piindpal  recorded 
examples  of  destructions  of  wrecks,  and  to  point  out  the  advances 
which  have  been  made  in  the  art  of  submarine-mining,  since  operations 
of  this  description  were  first  undertaken. 

As  far  as  I  am  aware,  the  earliest  instance  of  the  application  of  gon- 
powder  to  the  destruction  of  wrecks  was  in  1831,  when  a  vessel  of 
;)50  tons  burden,  named  the  '^Arethusa,'*  sunk  in  the  harboor  of 
Barbadoes,  was  blown  up  by  a  party  of  the  Royal  Sappers  and  Miners, 
under  Major  Reid^  R.E.  It  appears  that  at  low  water,  this  ship  was 
nearly  dry,  and  that  in  consequence  charges  were  lodged  against  her 
without  difficulty.  I  have  been  unable  to  find  any  record  of  the 
details  of  the  operations,  beyond  the  statement  of  these  bare  facts^ 
and  that  small  charges  were  made  use  of. 

In  1833,  Mr.  Abbinett,  a  celebrated  diver,  blew  up  part  of  the  wreck 
of  the  "  Boyne,"  off  Portsmouth,  with  two  charges,  one  of  630  Ibs^ 
and  the  other  of  200  lbs.  of  powder.  The  large  charge  was  held  in 
an  oil-hogshead,  and  was  ignited  by  two  slow  matches  each  45  ieet 
long,  protected  by  leaden-tubes  reaching  to  the  surface. 

About  this  period  also  submerged  charges  of  gunpowder  were 
used  at  Plymouth  in  blasting  rock ;  these  were  ignited  by  pieces  of 
red-hot  metal  dropped  down  tubes  from  the  surface. 

The  most  important  of  the  early  demolitions  were  those  of  the  brig 
*'  William  "  and  the  schooner  "  Glenmorgan,"  both  of  which  foundefed 
in  the  Thames  near  Gravesend  in  1837,  and  that  of  the  famous 
'^  Ktnal  George,''  at  Spithead.  These  removals,  together  with  that  of 
the  **  Edgar,"  at  St.  Helen's,  were  all  executed  by  Colonel,  afterwirds 
Sir  Charles  Pasley,  R.E. 

Before  undertaking  the  destniction  of  the  wrecks  in  the  Thame*» 
Colonol  Pask'V  reconimeud(»d  that  efforts  should  be  made  to  raise  the 
sunken  shi[)s,  and  stated  his  opinion  that  it  was  preferable  to  weigh 
sunken  vessels  entire  if  possible,  than  to  blow  them  to  pieces,  and 
wei^li  the  fragments  afterwards.  Application  was  aocordiDgly  made 
to  th(^  Xaval  authorities,  the  result  of  which  was,  that  the  Master 
Attendant  of  Chatham  DfK'kyard  received  instnictions  to  hft  the  ships, 
and  was  despatched  to  Gravesend  with  the  needful  g:ear.  After  some 
weeks  spent  in  fruitless  labour,  the  attempt  was  given  up  on  account 
of  the  jrroat  weight  of  the  vessels,  their  cargoes  consisting  respectively 
of  coal  and  iron  ;  it  was  therefore  decided  to  fall  back  upon  the 
ori^rinal  plan  of  destniction  by  gimpowder. 

Since  the  year  1812,  Colonel  Pasley's  attention  had  been  directed 
to  the  art  of  blastiug  under  water,  which  was  at  that  time  very  littk' 
undcrst\H)d,  and  he  carried  out  a  series  of  experiments  with  small 
charprcs  of  powder  in  the  Medway,  with  a  view  to  ascertain  the  best 
nivvic  of  ignition  at  considerable  depths.  Bickford's  fuze  had  been 
us<  d  with  great  success  in  shallow  water,  but  was  found  to  bo 
uncertain  at  depths  of  10  or  12  fathoms;  its  slow  rate  of  burning aL^ 
rendered  it  objectionable.     lie  ultimately  came  to  the  conclusion  that 
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notbin^  yma  preferable  to  a  small  linen-hoBB  filled  with  powder  and 

enclosed  in  a  leaden-pipe  leading  from  the  charge  to  the  surfsua?, 

and  there  supported  by  buoys.     'Ihe  hose  burnt  uniformly  at  the  rate 

of  10  feet  per  minute,  ita  diameter  was  -j'gth  inch  and  that  of  the  pipe 

1  inch.     The  top  of  the  latter  of  course  stuck  out  of  the  water,  and 

after  ignition,  tiie  smoke  issuing  from  it,  gave  an  unfailing  iwdica- 

Uon  as  to  whether  the  hose  was  burning  properly. 

'  Having  settled  this  point,  Colonel  Pasley  commenced  his  prepara- 

^hs.     He  determined  to  attack  the  "  William"  firat,  knowing  her 

I  be  strongly  conetructed,  having  been  built  as  a  vessel  of  war.     Ho 

"nosed  to  use  two  large  charges  of  gunpowder,  each  of  2,500  lbs., 

1  placed  on  opposite  sides  of  the  ship,  not  exactly  amidshipft,  but 

B  rather  nearer  the  head  and  the  other  nearer  the  stem.     These  ha 

icipated  would  be  sufficient  for  the  pui-pose. 

'    The  cases  to  contain  these  large  charges  were  built  in  Chatham 

Dockyard,  and  were  similar  in  construction  to  large  mooring  buoys, 

bnt  strengthened  at  the  ends  to  enable  them  to  resist  the  pressure  of 

the  water.    Though  of  themselves  perfectly  watertight,  it  was  deemed 

pnident  to  enclose  within  each  of  them  a  second  water-tight  cylinder 

of  sheet  lead,  the  dimensions  oE  which  were  3  feet  in  diameter,  and 

f  feet  2^  inches  long.    Thi-ee  holes  were  provided  in  each  cylinder ; 

ill  fhe  middle  hole  was  inserted  a  short  leaden  tube,  closed  at  the 

Iwttora,  and  perfectly  water-tight.     This  tube  was  open  to  the  outside 

»iid  its  closed  end  led  to  the  centre  of  the  great  charge,  with  which 

however,  the  tube  had  no  communication.    The  object  of  the  tube  fras 

'fhdda  small  bursting-charge,  which  should  be  ignited  directly  by 

Uic  powder-hose,  and  by  its  explosion  open  the  tube  and  fire  the  great 

■iarg^e.     By  this  precaution  the  large  mass  of  powder  in  the  cylinder 

*ouliJ  be  saved  in  the  event  of  any  accident  happening  to  the  load 

tube  and   the  water  finding  its   way  into   the   powder-hose,  whicli 

"'mid  not  be  the  case  were  the  hose  to  lead  direct  into  the  body  of 

uie  charge.     The  two  other  holes  were  for  filling  the  cylinder  witli 

powder,  after  the  completion  of  which  operation  they  were  hermeii- 

i^H  *%  closed  by  plates  of  tinned  metal  soldered  over  them. 

^^k  rte  diving-bell  and  divers  in  helmets  were  employed  in  examining 

^^V(  wreck.     The  latter  appear  to  have  been  found  the  most  useful, 

^Bb  Space  covered  by  the  bell  being  very  limited.     The  apparatus  was, 

I^BIbwever,  much  more  clumsy  than  that  now  in  use,  and  a  corporal 

1        of  the  Engineers,  who  was  the  first  diver  sent  down,  became  entangled 

"t  his  second  descent,  and  died  before  assistance  could  be  rendered 

tohim. 

The  operations  were  commenced  by  mooring  a  fighter  immediately 
"ver  the  wreck.  A  strong  rope,  sunk  by  weights,  was  then  led  entirely 
jwiiid  the  hull,  and  the  ends  secured  so  as  to  clasp  it  tight.  Pulleys 
B&J  been  previously  attached  to  tlic  rope  at  the  points  at  which  it  was 
'ntended  to  lodge  the  great  cylinders,  and  small  ropes  passing  through 
tliem  served  as  downhauls  to  get  them  into  position.  The  depth  of 
waUT  was  60  feet.  So  unwieldy  were  the  great  cylinders  that  con- 
"iHcrabie  difficulty  was  esperieiiced  in  inanceuvriag  the  first  and 
pi-ttiiig  it  down,  but  it  wag  at  la^t  secured,  and  after  clearing  away 
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the  lighter  and  email  craft,  the  powder  hose  was  jgutecL  VeiyjooQ 
afterwards  the  water  got  iu  at  the  top  o£tbe|^i^4RiApittbiM)M 
out,  to  the  great  diaappointmeot  of  all  oonoeniedp  m  mbH  aa  d  Ae 
spectators,  thousancte  of  whom  had  CDiigiie£[«tc4  oft.  the,  binki 
Matters  wore  further  oonplicated  by  a  lav|^^  al^p»  wl|kii.iftrtlieMn9 
of  the  night  ran  foul  of  the  lighter  and  caniedAwaar'ihe  badai  take. 
Next  day  the  char^was  rraled  Aadloond  to  b0  oiji  ihankilotke 
small  tube  contaimng  the  burfting  charge,  wh]d|Hdme»had  nritaoBd: 
it  was  therefore  prepaisd  with  a  freah  boee,  agajaJowflPB^-Vidfal 
successfully.  The  explosion  destroyed  so  mooh  oC  {the  lymidc  thit  it 
was  not  considered  advisaUe  to  waste  the  othei*  giwt.cliarg6  in  bilk- 
ing up  what  remMoed,  and  the  dempUtion  was  oomiipletod  wift,siidir 
charges.  A  charge  of  3M  Iba.  was  {»^med,  contauied  in  aitia  one 
enclosed  in  a  cask,  but  the  water  got  in  and  drowned  it.  AaoOir 
charge  was  also  lost  in  the  same  way.  Eiaally  the  demolitiop  wu 
completed  by  fifteen  charges  of  45  lbs.  each,  enclosed  in,  JH^jg^Buk  A 
oil-lK>tUes,  and  fired  with  short  lengths  of  Bickford^  f]i»« 

The  schooner  '^^lonmorgan''  was  j^ext  ^aamined.  ShelftadgBM 
down  several  years  before,  and  was  not  so  mudi  in  ti^way-ss  te 
other,  indeed  it  is  probaUe  that  had  it  been  found  neoeesaiy  tomfod 
the  second  cylinder  apon  the  brig  she  would  not  have  beanUomif 
at  alL  The  divers  reported  that  ahe  lay  low  inihe  mu4i  Amt  Ihit.t 
gully  had  been  swept  all  round  her  by  the  wash  of  the  tide»  Tmitf 
on  the  port-side  nearly  to  her  keeL  Advantage  was  -talsBn  dl  |to 
peculiarity,  and  the  large  chsci^  of  2,500  lbs.  was  Iod|«d  Jn.  As 
natural  trench  exactly  opposite  we  centre  ci  the  ship.  Toe  4Mdl  d 
water  was  not  so  great  as  in  the  other  case,  being  on^  40liit  it 
low  tide.  The  same  arrangements  as  befove  wave  msda  for  U^h 
and  after  one  failure  due  to  a  defect  in  the  leaden  tube,  the  ohasgsw 
exploded  successfully  and  completdy  dispersed  the  wiiedL 

The  total  expense  of  removing  these  two  vessels  amouutod  ioJtfft 
The  operations  excited  a  good  deal  of  cuiiosifyat  the  tiBia^ 
people  doubting  the  possibility  of  exploding  gunpowder  mder 
at  all.     The  Lord  Mayor  and   Coiurt  of  Aldermen   madoed 
approval  of  Colonel  Pasley's  success  by  presenting  hia  with<^ 
freedom  of  the  City  in  a  gold  snuff-bca  of  the  value  of  £50.    It  ii 
significant  testimony  of  the  advance  of  this   particiilar  bnacii 
science  that  now,  after  30  years  have  elapsed  since  this 
was  presented,  undertakings  of  the  same  nature,  but  on  a  aumA 
scale,  are  entrusted  to  junior  subalterns  of  Engineers  as  f^td 
ordinary  duty. 

In  his  report.  Colonel  Pasley  frankly  admits  that  he  i 
by  no    rule  in    determining    the   amount   of   powder  saiiiiind 
elfect  demolition,  which  is  plain  from  his  evident  intentMn^  in 
5,000  lbs.  to  blow  up  the  ''  William,"  little  more  thaa  one  half 
which  quantity  turned  out  to  be  enough.    Bnt  it  must  at  the 
time  be  remembered  that  he  had  no  fonner  remits  to  gaids  him,  •»-' 
feeling  his  way  in  the  dark  he  was  resolved  to  err  in  asosss  i  '*^' 
than  fail  in  his  object  through  unwise  economy.    Moreofqe,  the 
of  submarine  explosions  wore  at  that  time  very  little  uiiihsiitiMid,  vl 
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»  vafy  available  experience  was  derived  from  a  emalt  number  of 
^re  experiments.  Viewed  by  the  light  of  our  present  knowledge, 
D  arrnngements  present  grave  defects.  Leaving  out  of  considera- 
the  method  adopted  to  ignite  the  charges,  wo  see  that  the  same 
int  of  powder  wonld  have  done  much  more  work  had  it  been 
'  1  amallcr  quantities.  In  all  descriptioEs  of  submarine  explo- 
a  great  point  is  always  made  of  the  vast  column  of  waier  and 
^mad,  of  such  Eind  mieh  estimated  diameter  and  so  many  feet  high, 
ttrovro  up  into  the  air,  the  writers  appearing  to  overlook  the  fjict  that 
the  object  of  the  explosioo  is  not  to  rwse  the  greatest  possible  colunm 
Df  water,  but  to  do  the  greatest  possible  amount  of  worfc  below,  and 
that  Biich  a  column  represents  with  tolerable  accuracy  the  quantity  of 
power  wasteil.  Tills  being  the  case,  it  is  now  usual  to  regulate  the 
atae  of  charge  by  the  depth,  using  such  a  quantity  as  just  fails  to 
break  the  surface  of  the  water,  by  which  means  the  maximum  of 
«Sect  is  obtained.  Cases  aometimes  oncur  in  which  it  is  expe<lient  to 
deviate  from  this  rule,  for  instance  in  very  shallow  water,  where 
charges  so  calculated  would  be  too  small,  but  it  is  acted  on  as  a  brood 
prindple. 

Another  objection  to   these  charges  of  a  tou  weight  is  this:   a 

case  which  would  hold  the  powder  and  keep  the  water  out,  a]^ars 

to  have  bowi  considered    perfect.      Now  we  know  by  actual  cxperi- 

BDt  that   gunpowder   does  not  explode   iiisl«ittai»eously,  but  that 

I  combustion    proceeds  at    a  very  rapid   rate   from    tlio    point    of 

Sitinn  through  the  whole  mass.     In   the  case   of  a  charge  fired 

ider  waler,  unless  a  vary  strong  envelope  is  used   to   confine  the 

iploBion,  as  it  were,  and  allow  the  whole  mass  to  ignite,  the  firing 

t  the  first  half  dozen  pounds  is    sufiicieiit    to  open  the  cose,  wheu 

'  6  water  rashes  in  and  drowns  a  large  proportion  of  the  rest.    The 

_   il  ifl  partially  remedied  by  providing  a  great  number  of   centres 

<rS    igniUon,   whereby    the    charge    can    be    fired    at    many    pninta 

Kmultaneously,  but  even  this  artifice  dora  not  remove  the  necessity 

for  great  strength  in  the  external  case.    A  number  of  experiments 

"a  this  point  have  been  carried  out  in  connection  with  the  question 

nf  torpedoes,  from  which  it   appears  that  unwieJdliness  and  weight 

we  the  only  considerations  which    limit  the  strength    that  may   be 

*dvautageously  given    to    these   envelopes.     It    has    been   also   laid 

^  down  that  250  lbs,  of  powder  is  the  maximum  which  should  ever  be 

"    1  (rota  one  centre.     I   have  no  hesitation  in  saying  that  of  the 

a  each  of  Colonel  Paaley's  cylinders,  not  one  half  exjiloded. 

'  Bacouraged    by  the    success  which  had    attended   him    in    the 

■'dntrnctiou    of    these    two  wrecks,  Colonel    Pasley  vrtis   induced   to 

■  tndertake  the  formidable  task  of    removing  the  "Koyal   George." 

l-vhe  history  of  this  ill-fated  vessel  is  weU  known.     Suffice  it  to  say 

that  she  lay  at  the  bottom   at  Spitheod  in  80    feet    of  water,  and 

kad  for  half  a  century  proved  a   great  annoyance  to  mariners  from 

the  frequency  with  which   she  was  fouled   by  the  anchors  of  ships 

Ifinging  up  in  the  roadstead- 

Before  sending  in  his  estimate  of  the  probable  expense  of  this  great 
work,  Colonel  Pasley  instituted  a  scries  of  experiments  at  Chatham, 
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to  determine  the  form  of  diving- bell  best  adapted  for  employment  in  s 
strong  tideway,  and  also  the  feasibility  of  applying  voltaic  electrici^ 
as  a  means  of  igniting  submerged  charges.  The  iirst  question  was 
settled  to  his  satisfaction  by  the  addition  of  pointed  ends  totheorigind 
aqnare  form  of  the  bell,  the  result  of  which  was,  that  perfect  ateadia 
neaa  was  secured  m  a  airrent  niuning  31  knots  an  hour,  a  veloci^ 
considerably  greater  than  was  known  to  exist  at  Spithead. 

With  reference  to  the  adoption  of  volt«c  electricity  for  the  firing  of 
gunpowder,  I  may  mention  that  this  method  depends  for  its  principlt 
on  the  heating  of  a  small  filament  of  metal  by  the  transmission  of  i 
powerful  voltaic  current,  which  effect  ia  due  to  the  resistance  offered 
to  the  current  by  the  minute  sectional  area  of  the  conductor,  throngl 
which  it  has  to  paaa.  Platinum  is  the  metal  best  suited  to  the  puW 
poae,  as  its  great  ductility  allows  of  its  being  drawn  into  very  fioi 
wire,  and  the  high  temperature  at  which  it  fuses,  permits  it  to  becooM 
white  hot  without  breaking.  The  principal  drawbacks  to  the  employ* 
nient  of  this  fuze  are  these.  It  can  only  be  used  within  a  comparAi 
lively  short  distance  of  the  battery,  as  the  resistance  of  the  main  con- 
ducting wirea  is  ao  great,  that  the  current  rapidly  loses  its  euergj 
as  the  length  of  the  conductora  which  it  has  to  traverse  is  ta< 
creased.  To  generate  a  current  of  sufficient  quantity,  a  lai^ 
battery  must  be  used,  involving  the  employment  of  jars  to  for* 
the  cella,  and  bottles  to  contain  the  acids,  which,  for  rough  wori 
are  liable  to  get  broken,  while  at  aea  the  liquids  are  apt  to  b 
spilt.  It  ia  impossible  to  ascertain  the  state  of  the  fuze,  or  coni 
ducting  wires,  by  testing  after  submersion.  Still,  in  spite  of  tbesi 
disadvantages,  the  employment  of  the  platinum-wire  fuze  was  a  grei 
atep  in  advance  of  the  powder-hose  or  Bickford's  fuze,  and  tlie  resul 
of  the  experiments  was,  on  the  whole,  so  much  in  its  favour,  that  1 
was  decided  to  employ  it  at  Spithead,  using  for  conductors  insolala 
copper  wires  of  ith  inch  in  diameter,  and  for  the  source  of  electricity 
Professor  Daniell's  constant  battery.  It  was  aacertaiiied  that  fouvteoi 
cells  of  the  pattern  adopted  were  capable  of  firing  powder  at  a  di» 
tance  of  2,000  feet. 

Fully  satisfied  with  these  results.  Colonel  Paaley  framed  his  est| 
mate,  amounting  to  £2,500.  It  was  known  that  the  value  of  the  gum 
alone  of  the  "  Royal  George  "  was  £5,000 ;  ao  that,  supposing  onlj 
half  to  be  recovered,  the  work  would  pay  itself. 

As  soon  as  the  necessary  authority  from  the  Board  of  Ordnance  hai 
been  received,  four  large  cylinders  were  ordered  to  l>e  built  atChalhan 
Dockyard,  capable  of  containing  2,500  lbs.  of  giiiijiuwder  each.  th< 
same  size,  in  fact,  as  those  used  m  the  Thames.  An  improvement  wa^ 
however,  introduced,  by  the  transfer  of  the  leaden  protection  from  tli< 
inside  to  the  outside,  it  being  evident  that,  with  the  old  cylinders,  ii 
the  event  of  water  penetrating  the  external  wooden  case,  the  prcasun 
would  inevitably  collapse  the  dexiblc  lead  (as  actually  happened  wit! 
two  charges  of  350  lbs.  sunk  on  the  wreck  of  the  "  William  "),  an^ 
the  object  of  the  latter  would,  therefore,  be  defeated,  whereas  bjl 
using  the  lead  as  a  skin  to  the  wooden  case,  no  such  thing  could 
occur.    Each  cylinder  was  G  feet  long  and  3  feet  in  diameter,  internMl 
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measurement ;  the  thickness  of  the  sides  was  4  in.,  and  of  the  ends  5  in., 
and  tlie  whole  was  bound  together  with  four  iron  hoops.  To  protect 
the  leaden  skin  from  accident,  wooden  battens  were  fixed  on  the  outside, 
canvas  bags  being  used  to  fill  up  the  intervals,  and  lastly  the  entire 
cylinder  was  wound  round  with  a  woolding  of  unserviceable  rojK}. 
The  leaden  tube  to  contain  the  bursting  charge  was  introduced  from 
one  end  instead  of  from  the  side,  and  was  3  feet  long,  reaching  to  the 
centre  of  the  charge,  the  loading  hole  being  at  the  opposite  end. 

^NTien  these  were  completed,  forty  5-gallon  tin  oil-bottles,  capable 
of  holding  45  lbs.  each,  were  procured  from  the  Tower,  and  were 
stowed  along  with  the  great  cylinders,  and  the  nccessarj'  stores,  tools, 
w»d  apparatus  in  a  Navy  lighter.  Captain  Williams,  R.E.,  with  a 
detachment  of  Royal  Sappers  and  Miners,  embarked  in  the  same 
vessel,  and  set  sail  for  Portsmouth  on  the  17th  August,  1839. 

While  these  preparations  were  going  on  at  Chatham,  arrangements 
were  being  made  at  Spithead  for  the  commencement  of  active  opera- 
tions. A  large  dockyard  mooring  lighter  was  anchored  on  each  side 
of  the  wreck,  their  distance  apart  being  about  fiOO  feet,  and  a  numl)er 
of  careful  soundings  were  taken,  proving  that  the  highest  part  of  the 
^Teck  stood  33  feet  above  the  ground,  the  depth  of  water  at  low 
''^ter  spring  tides  being  80  feet.  Divers  were  also  employed  to  cx- 
•nii'ie  and  report  upon  the  condition  of  the  ship. 

Armed  with  this  information.  Colonel  Pasley  proposed  to  fire  his 
four  great  charges  against  the  two  sides  of  the  wreck  in  pairs,  not 
^uctly  opposite  one  another,  but  chequerwise  making  the  interval 
"Ptwcen  the  charges  on  the  same  side  60  feet,  the  idea  even 
^*'^>ssed  his  mind  of  firing  the  whole  four  simultaneously ;  but  this 
**®  luckily  abandoned,  and  there  is  little  doubt  that  had  he  at- 
*C'^iptcd  to  do  so,  his  electrical  arrangements  alone  would  have 
proved  unequal  to  the  task.  He  therefore  determined  to  commence 
^^  tbo  north  side  with  two  charges,  and  to  reserve  the  others  until 
*neir  effect  had  been  ascertained.  The  principle  of  hauling  down,  for 
plying  the  charges  in  position,  had  already  proved  successful ;  chain 
*?^®e])8,  with  single  sheave  blocks,  attached  at  pro})er  intervals,  were 
*«en*fore  sunk,  and  with  some  difficulty  secured  round  the  hull,  while, 
***  the  mean  time,  the  loading  of  the  cylinders  progressed.  The 
*'^'^epal  downhauls  became  entangled  soon  afterwards,  an<l  on  the  day 
jjxeti  for  the  first  explosion,  only  one  could  be  got  to  work.  A  third 
**i^hter,  with  the  charge  on  board,  was  wari)ed  into  position  between 
*he  other  two,  and  the  cylinder  having  been  attached  to  one  end  of  the 
^'^^y  avulablc  downhaul,  the  unwieldly  mass  was  drawn  into  its  i)lace, 
*'id  there  secured ;  the  vessel  containing  the  battery  then  moved  off, 
^ying  out  the  conducting  cables  to  nearly  their  full  extent  of  500 
*^t.  ^Vhen  all  was  read}',  the  word  was  given  to  lire;  but  on  com- 
PjGting  the  circuit  nothing,  took  place,  and  it  was  evident  to  all  that 
*e  mine  had  failed. 

A  curious  fatality  nppears  to  attend  submarine  demolitions,  and 
n?**  especially  remarkable  in  the  const niicy  with  which  it  followed  Sir 
^harleg  Pasley.  Great  as  was  his  ex]KTioTK*e,  hi?*  most  important  cx- 
P'oaioua  almost  always  failed  at  the  lirst  attempt,  though  attributable 
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to  perfectly  preventible  causes.  This  was  especially  annoying,  as 
crowds  of  sj)ectator8  invariably  assembled,  among  whom  were  gene- 
rally the  local  Naval  und  Militaiy  authorities,  and  occasionally  a  Lord 
of  the  Admiralty,  or  some  equally  distinguished  visitor.  It  seeins 
strange  that  such  people  should  congregate  to  see  a  splash,  for  tlie 
whole  spectacle  consists  of  nothing  more,  and  in  a  judiciously  executed 
demolition,  as  I  have  already  shown,  even  this  should  not  be  seen. 

As  soon  as  possible  after  this  failure,  divers  were  sent  down  to 
recover  the  great  cylinder,  but  for  seveiul  days  their  utmcist  endea- 
vours to  liberat€'  it  were  unavailing,  and  it  was  not  until  it  had 
been  under  water  for  a  week  that  it  could  be  got  to  the  surface.  It 
was  then  discovered  that  the  ciiuse  of  non-ignition  was  a  defect  in  the 
bursting  charge,  which  proved  to  be  wet,  and  the  bad  insulatiou  of 
the  wiics,  a  mutter  of  secondary  importance  with  this  form  of  fiMje. 
But  the  most  serious  part  of  the  misfortune  was,  that  the  water  had 
forced  its  way  into  the  b(Kly  of  the  cylinder,  and  the  whole  ton  of 
powder  was  spoiled. 

In  the  coiu'se  of  the  week,  several  small  charges  were  fired  in  tht- 
oil  bottles,  for  the  purpose  of  testing  their  resistance  to  the  pressure. 
Bickford's  fuze  wjis  used  for  some,  and  the  battery  for  others,  and 
they  all  went  off  satisfactorily.  Bickford's  fuze  was  applied  in  short 
lengths  of  4  or  5  feet,  and  lighted  at  the  surface,  after  which  the 
charge,  with  the  fuze  burning,  was  sunk  with  a  sand  ba^.  Experi- 
ments were  tried  to  ascertain  whether  oil  casks  were  strong  enough 
to  be  used  as  cases,  but  they  were  invariably  stove  in  by  the  presBure 
of  the  water  after  a  few  hours'  submersion ;  means  were  therefore 
ado]jt(j(l  to  strengthen  their  heads,  when  tliey  wore  found  to  answer 
well,  and  worc  largely  used  at  a  subsecjuent  period.  A  variety  rf 
other  cases,  of  diffiTent  materials,  were  subjected  to  the  same  test, 
s(;voral  forms  neethig  with  api)roval;  of  these,  the  best  was  the 
service  Nmi  bi:..y,  which  held  120  lbs.  of  powder. 

On  the  4th  September,  live  tlays  after  the  recovery  of  the  cyhnder, 
another  attempt  was  made,  which  also  failed,  and  again  the  charge 
was  found    to  be    partially  drowned.     Very  severe  comments  were 
at  the  time  passed  u})On   Colonel    Pasley  when   the   news   l)ecamC 
known,  and  it  was  cojjsidered  that  he  had  undertaken  more  than  he 
had  power  to  ])erfonn.     Still  his  coniideiice   in   his  own  ability  diA 
not  desert  hinu  nm\  he  left  orders  that  none  but  small  I'harges  sliouU^ 
b(^  expt»n(le<l  until  the  ^Teat  crylinders  had  been  severely  t^ssted.     Tht? 
plan  now  jmrsued  was  for  the  divers  t«>  sling  any  loose  fragments  theV' 
c<»uld  come  acmss,  using  small  charges  to  dislodgt^  portions  whicn 
could  not   be  moved    by  the  machinery  in  the  lighters  above.     Oi» 
one  occasion  only  did  any  jxirtion  of  the  wreck  float,  for  the  timbcf' 
was  In.'avy  and  waterlogged  with  years  of  innnersion,  and  rcquirec'- 
powerful    jMudiases   to   raise?   it.      jN^ow  and   then    a    medium-sizei^ 
charge  of  2.')()  lbs.,  in  a  wrought-iron  case,  was  filx^d,  and  by  these' 
gi-eat  execution  was  done,  so  nnich  so,  that  twenty  such  cases  wen  " 
ordered  to  Ik*  made,  and  were  exjiended  in  the  criurse  of  the  work. 

On  tli(»  2;hd  Septend)er  preparations  were  once  more  made  to  lin  ' 
one  of    liic    monster   charges;    the    same  method   was   adopted   inr^ 
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before,  and  this  time  with  siiccesB,  a  pjand  oxplosion  taking  place.  Of 
course  the  attendance  of  fl|»ectatorH  was  not  so  great  as  on  the  occa- 
sions of  the  two  failure}},  for  people  were  weary  of  diRa])pointtnent ; 
tbofle  who  were  present  were,  however,  hiffhlj"  gratifiwi,  and  it  is 
related  that  when  the  fragments  of  the  wooden  cylinder  floated  to 
the  snrfaoe,  a  scramble  to  secure  them  ensued,  and  thoy  were  carried 
off  u  relics  of  the  '^  Royal  George." 

The  result  of  the  explosion  was  to  creati'  a  wide  breach  in  the 
wreckf  and  a  crater  in  the  mud  outside,  about  8  feet  in  depth,  enabling 
the  divers  to  slinp  a  nunilwr  of  beams  and  other  fragments,  besides 
several  guns ;  and  from  long*  practice  they  became  so  expert,  that  the 
mxk  was  little  more  than  a  mere  matter  of  routine. 

The  vrooden  cylinders  having  turned  out  badly,  a  large  case  was 
ordered  to  be  made  of  sheet-iron,  in  a  fashion  similar  to  the  medium- 
WBcd  cases  which  answered  so  well,  iti^  shape  was  cylindrical,  with 
conicftl  ends,  the  total  length  being  8  feet.  A  charge  of  2,300  lbs. 
was  fired  in  this  case  under  the  ship's  bow,  then  the  most  perfect 
part,  on  the  14  th  October,  after  a  failure  of  the  same  chargcj  a  few 
days  before,  when,  however,  the  powder  escaped  uninjured.  A  great 
nasi  of  wreck  was  loosened  by  the  explosion,  and  recovered  by  the 
diven^  a  few  small  charges  being  occasionally  exjiended  to  hasten  the 
renoval  of  obstinate  fragments.  The  party  contiiuied  working  till 
the  end  of  the  month,  when  f  mm  the  setting  in  of  bad  weather,  the 

r rations  were  suspended,  and  postponed  till  the  commencement  of 
foHowing  season. 

It  18  unnecessary  to  follow  further  the  history  of  this  arduous  and 
tedioiB  nndertaking.  The  same  system  continued  to  be  pursued 
thnughout  the  warm  seasons  of  1840  and  1841,  that  had  mot  with 
wch  excellent  results  in  1839,  and  it  was  not  until  throe  years  had 
keen  spent,  that  the  last  pieces  were  removed,  and  the  n»adrttead  was 
finally  cleared  of  the  obstructioii,  with  whicli  it  had  been  so  long 
incumbered. 

hohably  no  demoUtion  has  ever  been  so  coni])letoly  effected  as 
that  of  the  "  Royal  George."  It  seldom  occurs  that  a  ship  is  wn»cked 
*t  an  anchorage,  and  it  is  only  in  such  a  situation,  or  in  thi?  midst  of 
unimportant  fishery,  that  it  becomes  a  matter  of  necessity  to  remove 
^pieces  at  all,  as  the  act  of  bn»akiug  up  and  disi)ersion  prfxluced  by 
^  judfcious  use  of  certain  charges,  is,  geneniUy  siK'aking,  enough  to 
■•Wy  the  demands  of  navigation,  esfiecially  in  i)laces  which  are 
■'object  to  strong  currents  or  tides,  the  levelling  effect  of  wliii-h  on 
'^gh  surfaces  soon  makes  itself  apparent.  Care  must,  however,  be 
™ii  not  to  rely  too  confidently  on  the  force  nf  a  curriMit ;  a  ship  cron- 
Wns  too  much  solid  and  heavy  material  to  be  so  easily  disposed  of, 
"wJ  though  most  reports  of  these*  ojJtM'ations  wind  up  with  Kome  such 
**wti(m  as  that  "  nothing  now  remains  but  a  few  insignificant  frag- 

*®Bta,  which  the  next  spring  tide  will  wash  away  ; "  such  conjc»c- 
***  shonld  be  received  with  caution. 

J^  great  charges  of  powder  made  uhc  (if,  though  nnich  morfs  suit- 
**!*<Mi  this  occasion  than  in  the  shallower  wat^T  of  th<'  Thames,  might 
*""  ^ye  been  reduced  considerably  with  advantage*,  but  nothing  could 
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have  been  better  than  the  way  in  which  the  medium -sized  and  small  I 
charges  were  applied,  and  no  fault  can  be  found  with  the  arrange- 
ments made  for  securing  and  weighing' tlic  detached  fragments. 

With  regard  to  the  diving  operations,  it  appears  that  the  use  of  the 
bell  was  soon  abandoned,  and  the  work  left  to  the  helmet-divers,  f 
whose  freedom  of  action  was  comparatively  unimpeded.  The  perfec* 
tion  which  has  now  been  reached  in  the  manufacture  of  diving  appa- 
ratus, has  rendered  the  use  of  the  bell  obsolete,  escepl 
purposes  as  laying  foundations,  and  even  here  its  advantages  are 
doubtful,  and  its  drawbacks  great. 

Simultaneously  with  the  blowing  up  of  the  "  Royal  George,"  • 
similar  operation,  on  a  much  smaller  scale,  was  going  iiiiiu  India.  The^ 
barque  "  Equitable,"  420  tons  burden,  witli  a  c^irgo  of  wheat  and  rum, 
was  wrecked  in  the  Fultah  reach  of  the  Hoogly  on  the  4th  October,- 
1831),  having  grounded  npon  a  newly-formed  sand-bank  in  the  middlA| 
of  the  river.  She  was  thrown  on  her  beam-ends  by  the  cnrrent,  ani 
fotiiidered.  The  dopth  of  water  over  the  wreck  varied  from  15  feet  tO' 
30  feet,  according  to  the  state  of  the  tide. 

Attempts  to  break  her  up  proving  abortive,  it  was  ultimately  » 
to  blow  her  up  with  gunpowder.    The  plan  of  operations  decided  npc 
was  to  lodge  against  the  vessel  a  large  charge  of  powder,  and  1  _ 
ignite  it  by  means  of  a  powder-hose  in  a  leaden  tube  in  the  maunei 
first  suggested,  and  put  into  practice  by  Sir  Charies  Paaley. 

The  cyhnder  to  enclose  the  charge  was  made  to  contain  2,400  lbs,  {ri 
powder,  and  was  constructed  of  wood  like  a  cask,  and  bound  rouol 
with  bands  of  iron ;  it  was  also  enclosed  in  sheet  lead  carefully  soldered 
at  the  joints.  It  was  loaded  through  a  small  hole  at  one  end,  whicb 
was  afterwards  closed.by  a  piece  of  lead,  soldei'ed  over  it.  The  leadM 
pipe  was  inti-oduced  into  the  cylinder  through  a  water-tight  joint  oi 
brass,  and  various  minor  precautions  were  taken  to  render  the  chargv 
secure. 

On  the  morning  of  6th  December,  1839.  an  anchor-boat  with  thQ 
large  cylinder  slung  under  her  bows,  was  moored  over  the  wreck  ia 
MUch  a  position  tliat  the  charge,  when  lowered,  would  rest  against  o 
be  close  to  the  deck,  and  between  the  fore  and  mairi  masts.  As  Boog 
as  the  charge  had  been  lowered,  the  anchor-boat  slipped  her  mooring) 
and  the  port-fire  was  lighted,  but  failed  to  fire  the  hose;  a  iwcond  port* 
(ire  did  better,  and  the  hose  began  to  burn  well;  unfortunately,  f  ' 
quantity  of  powder  in  it  was  too  great  for  the  strength  of  the  leac 
pipe,  the  latter  burst,  water  poured  into  the  cylinder,  and  the  chai 
was  drowned. 

After  this  accident,  it  was  deteimined  to  employ  the  Voltaic  bat- 
tery, instead  of  powder-hose,  as  the  firing  agent. 

As  I  have  already  mentioned,  one  of  the  principal  drawbacks  to 
the  use  of  the  platiimm-wiro-fnze  ia  the  necessity  of  having  short 
conductors,  unless  the  battery  is  very  strong.  In  the  present  case,  *©■ 
bad  was  the  form  of  battery  used,  that  ignition  could  only  be  onsnred- 
at  a  distance  of  a  few  feet.  To  get  over  this  difficulty,  a  small  boat, 
containing  the  Voltaic  battery,  was  moored  immediately  over  the 
cyliniicr,  and  the  wires  from  the  fuse  were  led  into  hci',  so  that  the 
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length  of  the  wires  being  Tittle  more  than  the  actual  depth  of  the 
water,  was  reduced  to  a  minimum. 

A  piece  of  mechanism  was  attached  to  an  ordinary  clock,  which 
could  be  arranged  to  com])lete  the  batter^''  circuit  after  the  lapse  of 
any  required  interval  of  time,  and  having  continued  the  contact  fcr  a 
period  amply  sufficient  to  heat  the  platinum-wire  in  the  charge,  to 
break  it  again,  and  so  disconnect  the  fuze  from  the  battery.  In  this 
luauuer  the  clock  could  be  started,  allowing  time  for  the  operators  to 
get  away ;  it  would  be  known  when  to  expect  the  explosion,  and,  in 
case  the  charge  failed  to  go  off,  it  could  be  examined  with  safety, 
when  the  interval  necessary  for  breaking  the  circuit  hadela])6ed.  How- 
ever, the  latter  part  of  the  performance  never  took  place,  for  the 
charge  exploded,  aiul  it  is  needless  to  say  that  boat,  battery,  and  clock 
shared  a  watery  grave.  The  result  appears  to  have  been  considered 
MtiBfactory;  an  examination  of  the  wreck  showed  that  nothing  but 
the  fore-part  remained,  and  this  it  was  resolved  to  break  up  by  another 
explosion. 

A  second  cylinder,  similar  to  this  first,  was  ])repared,  and  loaded 
with  2,050  lbs.  of  powder ;  the  other  arrangements  were  precisely  an 
before.  From  some  unexplained  reason,  however,  the  charge  did  not 
wplode;  in  all  probability  there  was  a  metallic  contact  between  the 
conducting  wires  short  of  the  fuze,  enabling  the  current  to  return 
to  the  battery  without  passing  through  the  platinum-wir6.  The 
cylinder  was  raised,  and  the  powder  found  to  Ik)  dry  ;  new  conductors 
were  therefore  ap])lied,  and  the  charge  once  more  lodged  in  j>osition. 
This  time  it  was  endeavoured  to  save  the  boat  containing  the  appara- 
tos  by  stationing  her  as  far  as  possible  from  tlu^  charge,  consistent 
'ith  the  probability  of  firing  the  fuze,  and  another  device  instead  of 
the  clock,  for  completing  and  breaking  the  circuit,  was  adopted,  which 
w  Worth  mentioning  from  its  ingenuity.  Two  |>ortlires  of  different 
lengths,  calculated  to  burn  resf>ectively  for  five  and  eight  minutes. 
*we  inserted  into  a  piece  of  wood.  A  metal  fork  was  suspended  from 
the  bottom  of  the  shorter  portfire  by  a  ])iece  of  string,  in  such  a  way 
^twhen  reached  by  the  fire,  it  should  be  burnt  through,  allowing 
the  two  branches  of  the  fork  to  drop  into  two  cups  of  nuTcury  placed 
**low,  completing  the  circuit  between  them.  A  weight  was  hung 
from  the  bottom  of  the  longer  portfire  in  a  similar  manner,  which  by 
'ta  fall  would  raise  the  fork  out  of  the  cu[>s,  and  so  break  the  circuit. 

This  charge  exploded,  and  a])|)ears  to  have  completed  the  demoli- 
tion, as  soundings,  taken  innnediately  afterwards,  j)roved  the  chann(»l 
^  be  free  from  obstniction.  The  expense  of  these  oj)erations 
*naountod  to  £2G1  12/».  (W. 

This  demolition  may  In?  characterized  as  an  employment  of  brute* 
force  unskilfully  applied.  The  author  of  tlu»  design  was  ovidi*ntly 
*?^Te!y  following  Sir  Charh's  Pasley,  without  considenng  the  n(»<*es- 
^tiea  and  circumstances  of  the  case,  or  adopting  many  of  his  nsi'fiil 
l^^QUitions,  and  by  ushjg  charg(?s  of  a  ton  weight  in  water  so  shallow 
**  30 feet,  the  waste  of  power  must  have  been  preposterous. 

Colonel  Crawley,  K.E.,  has  furnislnMl  an  acomnt  of  the  destruction 
■'y  him  of  the  bri*":  **  Hlemdel."     Thir^  vc-^el  wa-^  nf  ICO  t.>n<  Ininleii, 
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laden  wiUi  slateSy  g^ians,  and  ooaL  She  dank  m  the*  MeiMgr,ia[lSAI» 
in  70  feot  of  water,  and  became  so  seiioiw  aa  obstmetfam  to  thftia» 
chorage  that  it  was  found  neceasarf  to  ramova  huu 

A  diver  was  employed  to  examine  thewtedc ;  he  fmrndherpirtMlf 
imbedded  in  the  sand,  a  deep  gnlley  having  bean  iradMdl  en  tkastai^ 
board  side  by  the  tide,  extenm^  down  to  the  keeL  Auwebeltwr 
screwed  into  the  ship's  bottom  by  the  diver  aa  sear  tha  keek  taki^ 
could  reach,  and  a  single  blodc  hooked  into  the  e^bdti  a  Mpak# 
previously  been  led  through tiie  block,  and  byiiKWiiii  of  tiria the  chilli 
was  hauled  down  into  its  place  from  the  sufiaoeb.  The  fink  fl^infer 
contained  300  lbs,  of  powder;  it  waa  arranged  to  W  Smi  wlkt  a 
platinum  wira»fuae ;  the  conductom  leading  to  the  five  wen  aa-uMih 
carried  into  a  small  tube  of  lead  fixed  into  the  eylinder,  and  eanhia^- 
ing  a  bursting  charge  of  ^  lb.  of  powder. 

The  first  attempt  to  fire  the  diarge  waa  niinnoreenrnli  thebiwliv 
charge  having  got  wet,  the  powder  in  the  cylindev  wmmjaang  itj^ 
Greater  care  was  taken  the  second  time,  and  the  charge  eapiii^' 
demolishing  the  fore  part  of  the  ship.  A  second  diarge  of  ^Ba 
was  afterwards  lodgea  in  the  after-hold,  some  of  the  cargo  hwngiew 
moved  to  form  its  bed.  After  it  had  been  fired,  the  dbatad*^ 
reported  to  be  removed.  u 

A  great  portion  of  it  muat  have  auak  iu  the  mad,  ethenrii 
quantity  of  powder  would  have  been  qoite  insnflksient.    Ths 
was,  however,  applied  economically,  and  the  (duogea  mnst  haie 
as  mnch  work  as  could  be  got  out  of  that  amouotef  powder,      >   ^« 

The  most  extensive  operatkma  of  this  natore  that  have  jit  biiff 
carried  out,  were  the  demoHtionB  of  the  ships  sunk  im  the  Hoe(^  M\ 
the  vicinity  of  Calcutta,  during  the  great  qydone  ot  the  6di 
1864.    lieutenant  Wallace,  R.£.,  was  the  Officer  enqilofed, 
appears,  from  his  report,  that  no  less  than  fourteen  large  Mm^  I 
of  which  exceeded  1,000  tons  burden,  were  blown  up  by  Urn  k  Mj 
course  of  1864  and  1865.    His  large  experience  la  of  gieat 
his  report,  printed  in  the  professional  papers  of  the  Soyal ' 
gives  the  fullest  details  of  the  plan  of  operations'  peranedk    It^ 
briefly  as  follows : — Having  ascertained  tihe  position  of  the 
be  operated  upon,  its  position  was  accurately  maiiBed  by  beogps 
to  the  bow  and  stem,  and  other  important  poinla,  andk  as  the  ki^Mj 
ways  and  masts.    This  service  was  perf onned  l^  the  natifv  "^ 
Several  moorings  were  then  laid  out  in  convenient  pontiaiia 
wreck,  and  about  50  yards  from  it ;  the  use  of  these  waa.to 
boats  into  any  position  required  for  lowering  charges.    The 
lodging  these  depended  upon  circumstances.    When-tfae  veaesl  k^tf^^ 
an  even  keel,  it  was  generally  contrived  to  place  them  hmtt^tf 
sliding  them  down  bamboos  introduced  into  the  DatchwajB.    Bmamtfi 
was  also  had  to  this  artifice  to  place  the  charges  under  the  hrnkd^ 
ship  lying  on  her  beam-ends  up  and  down  stream.    In  the  oaae  oi  9f 
vessel  sunk  across  the  stream,  the  placing  of  the  chargea  waaeboHi 
by  the  current  itself.    The  time  selected  was  just  belore  aad  JHt  aAv 
low  water,  a  charge  being  lodged  on  the  upper  aide  on  the  Mfe  oC  tt^ 
ebb,  and  on  the  lower  side  by  the  first  of  the  flood ;  the  two 
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it  in  a  compact  and  tolerably  safe  form,  so  much 
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priuciple  to  the  well-known  loagnetic  exploder  of  Prcifesnor  Wlint 
stone,  and  cousUtlng  of  a  powerful  permanent  magnet,  tlie  cuim 
being  generated  by  the  rapid  revolution  of  an  armature  betwem  I 
poles.  The  conductin<j;  cable  was  a  copper  strand  insulated  vith  got! 
pei'clia;  it  was  found  troubloaome,  from  the  melting  of  the  gnrt 
peroJift  by  the  eun. 

The  total  uumbur  of  charts  used  to  destroy  the  fourteen  ships  ml 
ir.O,  containing  an  aggregate  of  52.420  lbs.  of  gunpiiwder;  nt  did 
ill.  containing  7,010  Iba.,  were  drowned,  the  loss  thus  amomitiog  1» 
little  more  than  13  per  cent. 

There  can  be  no  doubt  that  less  powder  would  linvo  ln.vn  nati  I 
prnfesaional  divers  been  available,  so  that  the  charges  might  haveU 
)ilaccd  in  situations  where  their  destructive  effect  would  he  most  fdL  , 
it  was,  the  only  divers  jjrocurable  were  theTiativus,  who  could  not  M 
under  water  foimuch  more  than  a  minute  at  a  lime. 

Our  latest  experience  has  been  g^ned  in  the  blowing  up  of  lluit 
steamer  "Foyle,"  in  May,  1868,  and  the  wooden  schooner  -'IrBdffl,' 
November  of  the  same  year. 

The  former  was  a  ^'eaBel  of  about  700  tons  burden,  and  was  mA 
the  Thames,  at  Barking,  and  near  the  Egeigx  shore.  She  had  been  ii 
for  about  two  years,  during  which  time  efforts  had  beea  mule  to 
her,  but  without  success.  She  lay  on  an  even  keel  oblitiuely  sen 
the  stream,  at  low  water  the  dock  of  the  fore  pail  dried,  and  Uti 
water  there  was  a  depth  of  40  feet  all  round  her.  Having  lodgoda 
hard  bank,  her  back  was  broken,  and  both  bow  and  stem  wero  *r 
considerably  below  the  level  of  the  cenlre  jiart.,  whitdi  ri-Mt^J  o 
ridge,  the  stern,  however,  being  the  lower  <if  the  two.  An  vSM 
tioii  made  by  divers  showed  that  the  hull  was  otherwise  ]>erfeGt,  n 
the  exception  of  the  loss  of  part  of  the  deck,  and  a  few  trbling  injfl 
produced  by  the  explosion  uS  some  very  small  charges  of  powdWil 
that  it  was  not  at  all  imbedded  in  the  bottom,  the  nature  of  whid  1 
hard  peat.  The  reason  of  this  was,  that  the  tide,  which  hoc  R 
with  great  streiigtli,  hiid  washed  a  gully  all  round  her,  throwiof^ 
bank  on  either  side. 

To  effect  destmction,  it  was  dedded  to  use  six  large  cliifgw 
300  lbs.  of  powder  each,  and  as  many  small  ones  of  lOOllw.Mwf^ 
bo  required  to  complete  the  demolition.     300  lbs.  was  selected  H 
quantity  well  suited  for  a  depth  of  40  feet  of  ffat«>r ;  and  in  aide 
develop  the  full  force  of  the  powder,  each  charge  wa«  PueJiwed  b 
case  of  4"  boiler  plate  iron,  rivetled,   and  fired  by  two  fiiw*  Mi 
ferent  points.      By  thus  providing  two  centres  of   igniti.w,  wi 
case  capable  of  resisting   a   considerable  internal   prenaare,  it ' 
ensured  that  the  maximum  amount  of  work   of  which  tbo  d  '' 
were  capable  would  be  secured.     As  an  additional  precaution  *|. 
drowning,  the  actual  powder  was   put  into  a  strong  bag  of  *i 
iiized  india-riihber,  ana  scaled  u]>  hcrmotically  ;    the  bag  ww 
dropped  into  the  iron  case,  and  the  toji  of  the  latter  fixed  on  vJth  U 
and  nuts,  also  rendered  watertight  by  a  washer  of  Sttdiu-rubbiif.     ^^ 

The  result  of  these  precautions  was,  that  none  of  i)ie  pnwifari' 
damaged  by  water ;  for  though,  in  one  instance,  au  iron  wwe  iCd  1 
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e  water  in  after  an  immersion  of  twenty-four  hours,  the  uidia-rubbcr 
\g  saved  the  charge,  which  went  off  as  well  as  the  others. 
Spectators  came  at  different  times,  but  were  much  disappointed,  on 
le  occasion  from  a  failure  of  the  attachments  of  a  charge,  whei*eby 
got  out  of  place,  so  that  firing  it  would  have  been  waste ;  and  on 
£ers,  from  not  seeing  the  expected  column  of  water;  or,  as  was 
ntidpated  by  some,  portions  of  engines,  boilers,  iron  plates,  and  in- 
srior  fittings,  thrown  high  up  into  the  air.  The  actual  effect  of  an 
Kplosion  was  simply  a  shock,  and  a  slight  heave  of  the  water  iminc- 
iatoly  over  the  charge,  amoimting,  perhaps,  to  3  feet  in  vertical 
eight,  succeeded  by  the  rise  of  such  fragments  as  were  light  enough 
9  float. 

On  one  occasion,  a  pair  of  300  lbs.  charges  were  exploded  simul- 
aaeously;  they  were  situated  opposite  one  another,  and  abaft  the 
ngines.  The  result  was  good ;  on  both  sides  of  the  ship  the  plates 
were  torn  and  broken  for  a  considerable  distance  from  the  position 
tf  the  charge,  and  it  turned  out  that,  by  their  united  action,  the 
vfaole  after-part  of  the  ship  had  been  lifted  bodily,  and  let  drop  again. 

In  all  cases,  the  charges  were  secured  to  chains,  which  had  been 
originally  passed  under  the  ship's  bottom  for  the  purpose  of  lifting  her. 
AbduiII  rope  was  led  by  the  diver  through  the  lowest  link  of  the 
diain  which  he  could  reach,  and  this,  when  brought  to  the  surface, 
Krved  as  a  downhaul,  by  which  the  charge  could  be  placed  in  position, 
nd  then  lashed.  The  cases  were  cylindrical,  2  feet  in  diameter,  and 
I  feet  high,  and  weighed,  when  full.  6  cwt.  each. 

Just  at  the  time  that  this  demolition  was  going  on.  Professor  Abel, 

Aonifltto  the  War  Department,  had  brought  to  a  conclusion  his  labours 

ind  investigations  relating  to  the  preparation  and  properties  of  gun- 

Dotton,  and  had  at  length  produced  it  in  the  compact  form  in  which  w(^ 

now  use  it.    Mr.  Brown,  of  the  Chemical  Department  at  the  Royal 

Aneoal,  had  also  just  made  the  wonderful  discovciy  of  the  force  exerted 

b^thb  substance  when  fired  by  detonation.     To  make  these  \xni\ts 

dear,  I  must  digress  in  order  to  i-eview  very  briefly  the  liistory  oi 

tlris  remarkable  explosive  compound.     It  was  discovered  hi  1840  by 

Schdnbein,  and  experiments  on  a  considerable  scale  were  conducted  to 

taoertain  whether  it  could  be  advantageously  employed  as  a  substitute 

for  gunpowder.  Compared  with  the  latter,  it  certainly  seemed  prefemblo 

fornae  ui  small  arms  and  ordnance,  as  well  as  for  mining  purposes,  from 

ita  freedom  from  smoke  and  solid  residue,  and  from  the  great  amount 

of  force  which  could  by  its  means  be  concentrated  into  a  small  space. 

A  Committee  was  appointed  in  Germany  to  report  upon  it,  whicli,  at 

the  dose  of  its  investigations,  pronounced  against  it,  and  for  tlie  time 

it  WIS  abandoned.     The  manufacture  w^as  soon  afterwards  taken  up  by 

Jhwre.  Hall,  the  gunpowder  manufacturers  of  Faversham  ;  but  a  terrlMi* 

explosion,  by  which  many  lives  wen*  lost,  discouraged  them  to  such 

•n  extent,  that  they  also  gave  it   up.     Simultaneously,  tlie  French 

>taed  two  manufactories,  both  of  which  met  witli  a  similar  fate.     All 

ftia  happened  twenty  years  ago.     To  Baron  von  Lenk,  of  the  Austrian 

■ervice,  is  due  the  credit  of  first  bringing  the  material  into  practical 

^  by  producing  it  in  a  compact  and  tolerably  safe  form,  so  much 
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80  that  it  was  introduced,  and  largely  used^  in  til*  ftillBiij  MJffnl 
neer  services  in  that  country.    9*01,  as  late  M  Mtt  ^m  AiMniMB- 
plosion  occurred  nearYiennai  {ffoving  that-gn^-oottDava  Mt^vt 
completely  mastered. 

It  is  hfiurdly  neoeaaaiy  to  say  anything  with  'nAwnafc;  tb  ikm 
facture  of  gun-cottoo,  except  that  cm  the  mannar  fa  ^^riric^'lha 
processes  are  carried  out,  and  .the  care  eTOPciaod  at  all 
the  stability  of  the  resulting  exploalFe,  and  ^onneqntntlf  ila'ieU% 
from  spontaneous  combustion,  and  safe^  wlien  atamL  Bf  ttaiMUi 
of  concentrated  nitric  add  apon  pme  oeUolaae,  A  certain  nante^ 
atoms  of  hydrogen  in  the  latter  ace  replaced  by  a 
of  atoms  of  peroxide  of  nitrogen,  the  number  so  exdianeed 
on  the  strength  of  the  acid  employed.  The  highest  of  the  sulAiUiiiin 
products  so  formed  is  that  known  to  ahemists  aa  trimlroeelMeaB,  oi 
this  is  pure  gun-cotton,  as  now  manufactured.  Thelowen 
products  are  all  found  to  decompose  after  a  certain  length  of 
exposed  to  peculiar  eonditions,  and  it  was  to  this  cause  thai 
sions  which  wore  so  severely  felt  in  the  infamy  of  gofr-ootttti, 
their  origin. 

Baron  von  Lenk  discovered  that  the  nature  of  the  efiphwionef 
cotton  could  be  regulated  by  the  form  in  whidi  {he  malerial 
up,  and  that  when  loosely  cusposed,  it  eicploded  with  less 
when  compressed  into  a  small  space.    He  therefore  brought  it 
the  form  of  yam,  and  af terwaras  of  plaited  or  twisted  nqae,  m  ~ 
a  cartridge  for  artillery  purposes  was  wound  round  a  holmr 
core,  occupy iog  a  considerable  space,  so  as  not  to  iiyure  the  gin|kf 
too  rapid  ignition.    For  mining  or  blasting,  on  the  oontraiy,  vi.|lili 


was  rammed  tight,  and  strongly  enclosed,  the  effect  of  mioh 
develop  the  force  in  its  most  destructive  ahape.  At  this  akan^U 
progress  the  improvement  of  gun«cotton  was  taken  np  by  &•  JUf 
who  experimented  burgely  with  it  in  all  the  forma  whiui  weienfcftit 
time  known,  and  thoroughly  mastered  the  theoiy  of  its  combiiBtidn«l 
the  numerous  attendant  phenomena  for  which  it  is  renowned*  AaBil 
other  points,  he  discovered  that  it  was  susceptible  of  two  tetf^' 
distinct  kinds  of  combustion,  the  one  rapid,  producing  exploskm  «tai 
confined,  and  the  other  so  slow  as  to  resemble  smouldermg.  A  IsflM 
delivered  by  him  at  the  Boyal  Institution  in  1864,  and  prmted  in  to 
proceedings  of  that  body,  contains  a  description  of  his  ezperimenli  fll 
the  conclusions  drawn  therefrom,  and  possesses  the  highest  infcBMt 
By  these  investigations  Mr.  Abel  was  led  to  improve  upon  the  d^ 
fashioned  yarn,  which  I  may  remark  was  used  by  the  Anatrissfh 
torpedoes  for  the  defence  of  Venice  in  the  last  war,  by  redooiiigttl 
gun-cotton  when  wet  to  a  state  of  pulp  similar  to  that  nssd  is  ttl 
manufacture  of  paper,  and  afterwards  forming  it  into  discs  or  cakes  wif 
a  pressure  of  from  4  to  5  tons  to  the  square  incL  These  cake%  iriMS 
dry,  constitute  the  substance  as  now  used.  By  the  act  of  compnsrios 
its  specific  gravity  becomes  neariy  equal  to  that  of  powder,  enaUiagt 
given  weight  of  charge  to  be  contained  in  one  quarter  of  the  spsoe 
that  would  be  required  for  an  equal  weight  of  any  of  the  varieties  of 
looser  texture.    Still  it  had  this  disadvantage.    To  explode  it,  it  m* 
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necessary  to  oonfine  it  in  an  envelope  of  j^eat  strenj^li,  for  wlien 
ignited  in  the  open  air  it  Bimplj  bnrnt  like  an  ordinary  inflammable 
substance,  and  until  Mr.  Brown  applied  tin;  detonatiii<j^  explosion  of 
fulminates  as  the  means  of  ignition  this  drawback  was  g-roatly  felt. 
Now,  fuzes  are  issued  jirecisely  like  those  originally  brought  out  by 
Mr.  Abel  for  use  with  electricity  of  high  tension,  but  primed  with 
fulminate  of  mercury  instead  of  powder,  and  these  are  always  used  to 
fire  charges  of  gun-cotton,  which,  when  so  ignited,  explodes  even  if 
perfectly  open  to  the  air,  with  as  much  violence  as  if  confined  in  the 
fltrongfest  case.  It  has  been  remarked  that  the  action  of  gun-cotton  is 
sympathetic,  for  wheir  lighted  with  a  spark  it  snioulders,  with  a  flamr 
it  bums,  and  with  a  detonator  it  explodes  violently. 

We  have  lately  had  many  instances  of  the  detonation.  Being  tried 
for  the  purpose  of  blowing  in  stockades,  it  was  found  that  solid  timb(?rs 
of  oak  or  fir,  13  inches  square  ami  strongly  backerl,  could  be  cut 
through  without  fail  by  the  explosion  of  7i  lbs.,  siinplj''  jjiled  loosely 
against  them  on  the  ground  level.  The  action  apj)cai*s  to  be  purely 
local,  and  the  effect  almost  resembles  a  horizontal  cut,  so  small  is  the 
damage  produced  both  above  and  below  the  i)osition  of  the  charge. 
There  can  be  no  doubt  that  advantage  might  be  taken  of  this  action 
for  cutting  down  trees,  if  it  was  required  to  fell  a  large  number  in  a 
short  time.  But  still  more  marked  are  the  effecrts  of  detonation  under 
irvter.  A  chai-ge  of  gun-cotton,  weighing  3  J  lbs.,  fired  at  a  depth  of 
7'  6",  in  that  way  gave  a  very  perceptible  shock  to  Her  Majesty's  ship 
**  Hercules,"  at  a  distance  of  400  yards,  and  such  a  qiiantity  will  kill 

I'ds.  N^eil 


bring  to  the  surface  every  fish  within  100  yaids.  Neither  of  these 
effects  have  been  experienced  even  with  20  or  :J0  times  the  quantity  of 
powder.  I  do  not  mean  to  say  that  it  rcpresents  an  ecpiivalent  to  such 
ft  proportion,  but  that  the  effects  of  the  two  are  very  different  in 
ehftracter.  The  equivalent  usually  calculated  on,  is  1  of  cotton  to  4  of 
powder,  weight  for  weight,  when  used  for  Rubmarine  purposes ;  an<l 
that  it  IB  fully  up  to  this  we  have  ample  prcx)f. 

To  return  to  the  "  Foyle.**  It  was  thought  a  pity  to  let  so  good  an 
(mportunity  slip  of  testing  practically  the  valur  of  this  t(»rriblf5  explo- 
■▼e.  The  last  of  the  six  cj'lindors  was  therofon:*  filled  with  cotton, 
MO  lbs.  being  the  quantity.  The  fuze  employed  was  a  common  powihn* 
fuse,  but  the  p^m-cotton  acted  exj)losively,  on  account  of  the  great 
strength  of  the  iron  cnse  in  which  it  was  enclosed.  The  charge 
was  lodged  opposite  the  en^ipines,  the  strongest  part  of  the  ship. 
in  a  spot  where  one  of  the  300  lbs.  powder  charges  had  been  previously 
fired  without  producing- any  result  at  all.  The  eff<K!t  of  the  explosion 
was  remarkable.  The  shock  v/as  most  violent,  and  very  different  in  its 
soddenness  from  the  comparatively  slow  heaving  force  of  gimpowclcr. 
The  engines  were  completely  broken  up,  and  a  breach  made  in  the  ship 
which  the  divers  were  unable  to  examine,  owing  to  the  tangle<l  mass 
of  twisted  and  broken  iron  bars  and  ]ilates  which  lay  in  a  confused 
jnnble  at  the  bottom,  for  it  must  be  borne  in  mind  that  the  wreck  lay 
nearly  opposite  the  great  sewage  outfall,  and  the  water  was  in  con- 
■oquenoe  so  filthy  that  a  diver  at  the  bottom  worked  in  absolute  dark- 
ness.   Indeed,  on  a  previous  occasion  he  was  in  a  serious  predicament, 
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fi>r  gropiug  aloiig  wliere  a  charge  liad  been  fired,  his  life-line  «i 
caught  in  the  jawR  gf  a  torn  plate,  and  Ix-iiig  unable  to  free  it,  1 
came  up  hand  over  hand  on  the  air  tube. 

'I'he  experiment  was  conclusive  aa  regards  the  expediency  of  nih 
giiTi-cottoii  for  submarine  esplosioiis.  There  i«  little  more  to  nil 
with  reference  to  the  "  Poyle."  After  the  oxploaion  iif  the  pi 
chargea,  five  smaller  oues  uf  100  Iba.  each,  in  tins  were  Bunk  b  v*ric 
|ilacc8.  One  was  drowned  from  a  failure  of  tlic  tin,  and  the  oib< 
exploded.  They  were  used  wherever  it  appeared  that  porUouac^l 
wreck  were  hanging  together,  and  their  effect  waa  f^xcellent.  ll  fl 
difScult  to  determine  the  exact  condition  of  the  wreck  at  tlie  <^ 
iif  the  opwrationB,  from  the  impossibility  of  employing  divers  i 
tious  were  however  made  to  raise  the  detached  fragueuts  bf 
agency  of  a  powerful  ateara  dredger,  which  I  lielieve  lo  be  nl  w( 
Htill.  The  time  occupied  in  the  actual  blowing  up  wan  twn  tiuxiti 
including  a  long  delay  while  the  iron  cases  were  being  made.  1 
expenditure  of  esploeivea  was — 


The  working  party  cousiatcd  of  one  scrjeant,  one  corporal,  and  i 
men  of  the  Royal  Engineers,  I  was  in  charge,  and  liad  the  immmUl 
fluperintendence  of  the  work,  acting  under  instructions  frtnn  tlie  Sch 
nf  Telegraphy  and  f^ubmarine  Mining  at  Chatham.  A  profoiKtU 
diver,  lent  by  the  Naval  Anthorities  of  Oliatliani  Dockyard,  1 
employed;  the  sei-jeant  of  my  party  also  dived,  and  wton  h«t^ 
expert,  and  we  all  went  down  at  different  times  for  practice.  1 
corporal  was  employed  aa  electrician  and  had  charge  of  all  the  ariMT^ 
mente  connected  with  the  loading  and  firing  of  the  chargoa,  i 
battery  used  was  Baron  von  Ebner'a  fiictioual  machine,  and  the  0 
ducting  cable  a  7-strand  copper  wire,  iusulateii  with  coating* 
vulcanized  india-rubber  and  other  substances,  and  known  aa  U^X 
core, 

The  results  of  the  large  charge  of  gun-cottou  fired  agoitut  I 
■■  Foyle,"  and  of  conipavotivo  exiieriments  subsequently  carried  on 
the  Medway,  were  so  sntiafuctory,  that  when,  in  Ocfjber,  lei>8.  si 
(piest  came  from  the  Trinity  IloiMvl  that  the  wreck  of  the  scbort 
"  Iiedes  "  might  be  blown  up.  it  was  thought  advisable  to  use  it  wid 
sively,  in  preferenc©  to  powder. 

It  had  been  conclusively  detennitied,  that  for  the  purpose  of  siiba 
rino  mining,  the  value  of  gun-cotton  was  not  less  than  four  liinca  tJ 
of  powder,  while  its  cost  was  three  times  as  mudi,  weight  for  vragk 
conae([uently  ita  employment  entailed  an  absolute  saving  iu  tho  M 
of  the  explosive  agent  of  2o  per  cent.  WTieu,  in  addition  to  Utie,  iS 
remembered  that  a  charge  of  gim-cotton  occupies  one-third  the  W 
uf  u  charge  of  powder,  capable  of  doing  the  same  ainonnt  of  wT*^ 
that  when  fired  by  detonation  It  does  not  require  a  strong  case,  I 
simply  a  water-tight  envelope,  and  that  in  the  event  of  its  getting  « 

jtoatains  no  permanent  injury,  but  is  as  good  aa  ever  when  ag 
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iried,  it  will  be  clear,  that  the  advantages  attendant  upon  its  employ- 
ncnt  are  very  great. 

Four  charges  to  be  used  against  the  "  Iredes,"  were  prepared  as 
bllows: — Cylindrical  tins  were  made,  19  inches  long  and  15  inches  in 
iiamcter,  just  tx)  fit  inside  12-gallon  casks.  Each  tin,  after  being  filled 
irith  60  lbs.  of  p^n-cotton,  and  provided  with  a  detonating  fuze,  was 
Kddered  up.  This  operation  had  to  be  performed  with  care,  as  gun- 
wtton  explodes  at  a  very  low  temperature.  The  two  wires  from  Uie 
fuse  passed  out  through  a  nozzle  of  tin  secured  to  the  top  of  the  cylin- 
fcr,  in  which  they  were  hermetically  fastened  by  a  bung  and  a  quan- 
tify of  pitch  poured  in  hot  and  allowed  to  cool.  The  tin  was  then 
iropped  into  its  barrel,  and  rammed  all  round  with  sand,  to  give  it 
rteulness  and  weight,  and,  lastly,  the  barrel  was  headed  up,  the  tin 
iMnle  passing  through  a  hole  in  the  top,  and  all  cracks  and  apertures 
were  mied  up  with  hot  pitch. 

The  wreck  was  on  the  Cant  sand,  three  miles  below  the  Nore ;  she 
was  a  small  wooden  vessel,  laden  with  slate.  The  work  of  examina- 
tion by  divers,  and  placing  of  charges,  was  performed  by  men  from 
tbe  Engineer  barracks  at  Chatham,  who  went  down  each  day  in  a  naval 
>team  launch.  The  time  of  year,  being  winter,  was  very  unfavour- 
>ble,  especially  as  the  wreck  was  more  than  three  miles  from  the 
Mtrest  bnd,  and  the  work  was  all  carried  on  from  an  open  boat,  and 
WIS,  moreover,  25  miles  from  the  base  of  operations. 

From  these  causes  great  trouble  and  delay  ensued,  for  it  was  im- 
ponible  to  work  in  rough  weather,  and  valuable  time  was  lost  in 
oomiDg  and  going,  which  could  ill  be  spared  from  short  November  days. 
However,  by  the  end  of  the  month  the  four  charges  had  been  ex- 
pended, three  on  the  starboard  side  at  equal  intervals,  and  the  fourth 
J*ir  the  bow  on  the  port  side.  Gales  set  in  at  the  beginning  of  De- 
cember, which  rendered  it  necessary  to  abandon  the  work,  and  it  was 
wwlved  to  delay  its  completion  till  the  commencement  of  lino  weather 
u  the  ensuing  spring. 

On  the  3rd  April  last  we  were  able  to  proceed  to  the  spot,  and  an 
rumination,  lasting  three  hours,  proved  the  wi-eck  to  be  completely 
^ken  up,  the  debris  being  scattered  over  the  sand.  A  a  far  as  navi- 
gation is  concerned,  therefore,  the  obstruction  has  been  practioallj'- 
'Hnoved  by  the  expenditure  of  210  lbs.  of  gun-cotton ;  but  for  the 
^e  of  the  fishery  it  has  been  decided  to  weigh  these  fragments,  for 
which  purpose  a  lighter  with  suitable  gear  will  be  providtxl. 

Although  gunpowder  and  gun-cotton  are  the  only  explosives  which 
'•ve  IB  yet  been  applied  to  the  demolition  of  submarine  ol)structionB, 
t^  are  various  others  which  might  be  used  for  this  purpose.  The 
^^  of  these  are  nitroglycerine,  glyoxylino.  and  dynamite.  The  first 
^  these  has  the  pecular  advantage  that  its  explosive  ])ower  is  not  im- 
I*inxi  by  the  entrance  of  water,  so  that  a  small  leak  in  the  enveloping 
*^  would  not  of  necessity  cause  a  charge  to  fail. 

On  the  other  hand,  it  possesses  serious  drawbacks,  such  as  a  ten- 
^wicy  to  explode  spontaneously  when  stored,  and  to  congeal  at  a  very 
'^wjdcrately  U)w  temperature,  in  which  state  it  is  liable  to  go  off  ^vitli 
*hlow. 
▼OL.  xui.  2  E 
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61  joxyline  is  gun-cotton  soaked  in  nitrogAy^cerine,  of  wbkah  Iknid  H 
will  absorb  its  own  weight.  It  is  subject  to  many  «{  the  dBnmi- 
tag^  of  nitroglyoerine,  and,  like  it,  is  Yetj^ffoaaumB  to  bandla.  Its 
effects,  when  fired  with  a  detonating  fusOi.  Afeveij.aadbr  :to  than  of 
gun-cotton,  bat  rather  more  powerfoL 

Dynamite  is  a  mechanical  mistore  of  nitrofflyoQiBe  and  aandy^l 
was  introduced  for  the  .pnQ)ose  of  obtaining  the  foroe  of  the  f( 


a  solid  state.  It  presents  no  advantages  over  gun-cettODy  aadii  m 
to  the  same  objections  as  the  other  eoEplosivea  of  this  bsmOj.  Itw 
been  used  with  success  in  Sweden,  for  torpedoes  exphwlwl  .m  onftMt 
with  a  ship's  bottom.  All  theae.maiterials  axe  unploaaanf  to  deal  irii) 
their  questionable  advantages  are  more  than  coontegbalisienri  ly  ib 
risk  attending  their  employment,  and  the  unoertainty  of  their  aofta 
Picrate  of  potash  has  lately  been  used  by  the  iFraush  for  toipadMi^ 
but  the  recent  fearful  explosion  in  Paris  shows  Ikat  it  cannot  alum 
be  trusted.  Of  this  substance  we  have  no  practical  eomrienee.  Oh 
the  whole,  gun-cotton  satisfies  all  our  Tcquiremenls^  whcD  we  dean 
anythiui^  more  powerful  than, powder,  ana  its  safBty  and  tiactafaiH[f 
render  it  pecidiarly  vafau^ile  for  employmsiit  in  Toug^  .demesng^mMm 
work,  where  the  utmost  precautions  cannot  always  be  taken,  (Mar 
compounds  may  be  found  to  give  good  results  in  the.labovatoiyi  irian 
every  refinement  of  apparatus  and  manipidation  is  AvailaUe;  biUk 
may  be  broadly  laid  down  that  in  an  explosive  for  pradiQal  puipoM^ 
the  essentials  are  simplicity,  safety,  and  tmatworthuMas. 

To  sum  up  the  substance  given  in  these  pages,  weaee  tiie 
tion  of  explosive  compounds  to  the  purposes  of  sufamarine 
advancing  step  by  step,  from  rude  appliances  sad  wild  coojectinMi 
scientific  machinery,  and  rules  based  upon  the  laws  of  iiatnra.  m 
see  the  monster  charges,  at  first  considered  essential,  fired  with  iUt 
diunsy  powder-hose,  or  bits  of  hot  metal  dr(^q)ed  down  a  tAi^ 
gradually  giving  way  to  more  rational  quantities,  and  VoIta*s  jStb^ 
troduced  as  the  igniting  agent.  Then,  with  the  prqgresB  of  eledriMi 
science,  the  discovery  of  the  conducting  power  of  water,  flPftW"f  as 
wire  to  be  used  instead  of  two.  Next  the  employment  of  tbuMMtf 
of  high  tension,  generated  by  a  small  portable  instroment,  aupanJ ' 
ing  the  objectionable  battery  with  its  poisonous  acids  and  fragile  tdkl 
and,  lastly,  we  see  the  detonating  fuze  developing  the  giganticfOMr 
of  the  hitherto  unmanageable  and  eccentric  gun-ootton. 

On  the  general  points  to  be  attended  to  in  oonductiag  OjpeiaSioBstf 
this  description,  our  present  experience  may  be  etated  -as  foUowat— 

The  first  thing  to  be  done  is  invariably  to  Budie  a  thoroof^  eiaato 
tion  of  the  nature  and  state  of  the  obstruetioiL 

Where  great  resistance  is  anticipated,  g^-cotton  will  prove  enO' 
cially  serviceable,  and  generally  so  in  most  cases,  except  Beiiia|ie  «t  • 
ship  much  shaken,  or  weak  in  construction,  whidi  wowd  be  bett^ 
destroyed  by  gunpowder  in  small  charges. 

The  charges  should  be  regulated  according  to  the  depth.  A  safeid^ 
to  follow  is  to  use  ^  of  the  square  of  the  depth  m  feet  for  the  chane  i0 
pounds.  This  apphes  to  gunpowder ;  forexample,at  a  d^thof  MMtf 
use  225  lbs.    For  gun-cotton,  ^  of  the  weight  so  found  is  suffidsat 
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Ohai^^B  should  be  placed  inside  a  ship,  unless  the  operatitm  is  likely 
be  attended  with  risk  to  the  divers,  or  she  is  much  filled  tt'ith  cargo 
mud,  becauBc  ships  are  built  to  resist  pressure  from  the  outside,  and 
readily  to  a.  force  from  within. 

calculate  the  quantity  of  powder  required  to  destroy  a  wrack, 
20  lbs.  per  foot  leugth  of  the  vesfiel ;  thus,  for  a  sliip  100  feet 
illow  2,000  lbs. ;  this  is  more  than  enough  iu  most  cases. 
Under  favourable  drcumstancea,  and  where  military  laboui'  is  avail- 
able, the  coet  may  be  roughly  estimated  at  £1  per  foot ;  that  is  £100 
for  a  ship  100  feet  long.     This  is  ouly  the  cost  of  blowing'  up,  not  of 
^removal. 

A  vroudeik  ship  roqnireB  &s  much  explosive  material  as  an  iron  one, 
It  the  mbaeqnent  removal  is  less  expensive. 

Demolitions  should  not,  unless  it  is  imperatively  necessary,  be  uuder- 

in  io  winter,  when  short  days  and  bad  weather  involve  loss  of  time 

deUy,  Mid  workmen  are  subjected  to  hardship  and  exposure. 

The  base  of  operations  should  be  on  the  spot,  so  that  the  men  can 

ready  to  work  at  all  times,  according  to  the  state  of  the  tide ;  a 

Lodions  vessel  to  house  the  working  party  should  be  provided, 

also  a  lightei'  with  gear  for  liftujg  heavy  weights,  and  a  large  boat  for 

the  divers. 

Casks  can  he  used  for  cases  up  to  a  depth  of  three  fathoms,  after 
'hich  they  require  strengtheniuK',  or,  what  is  preferable,  iron  cases 
"  Jold  be  snbstitnted.  A  double  protection  to  the  charge  should 
'ariably  be  provided,  the  second  being  eitlier  of  tic,  india-rubber,  or 
iter-proof  canvas. 
Simnltaneoufi  explosions  of  several  charges  should  not  be  attempted, 
"'■  t  the  electiic  cable  is  very  good,  and  there  is  no  chance  of  its 
ig  broken  or  injured  between  the  various  charges.  If  these  coit- 
8  can  be  ensured,  they  can  be  used  with  great  effect. 
A  charge  should  not  be  fired  wiiile  any  portion  of  the  ivreck  in  its 
vicinity  remains  out  of  water,  as  fragments  are  liable  to  fly  to  gi'eat 
•lintaui-es,  bot  a  veiy  slight  covering  of  water  is  sufficient  to  prevent 
'bi«  taking  place. 

In  ocraclnding  this  paper  1  must  observe  with  regret,  that  I  have 
,|tft  unsaid  mauy  things  in  connecUon  with  the  subject,  which  are  both 
.Alerestuig  and  important,  especially  as  regards  the  appUcatiou  of 
■icdricity  to  the  explosion  of  charges  ;  bnt  I  have  found  it  a  task  of 
"""■'ent  difBculty  to  condense  information  on  the  main  points  to  be 
lered,  inio  areasonable  com^ss,  without  touching  upoji  collateral 
'fcbjeete.  So  many  different  studies  are  involved  in  this  question,  that 
'■*l*ve  aoveral  times  found  myself  in  the  djlemma  of  cither  passing 
'some  point  unexplained,  or  wauderiug  away  from  my  subject  to 
at  first  principles.  My  endeavour  has  been,  not  to  produce  an 
Wertvuing  essay,  but  to  give  as  much  practicalinformation  as  possible 
"I  »  small  space,  for  which  purpose  the  brief  accounts  of  former  de- 
Mulilioris,  with  their  numerous  failures,  are  instructive ;  and  if  1  liave 
<"  any  extent  succeeded  in  so  doing,  thoogh  at  the  ffl^ieuse  of  intercai 
oy  object  will  have  been  gained. 

2  E  2 
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CommandCT  W.  Dawson,  H.N. :  I  am  sum  Mr.  JekylVs  paper  hfw  been  d 
tereating.  The  only  iliult  1  hare  to  find  with  him  ia,  that  ho  Btuci  to  closolj  U 
leit.  I  hoped  that  he  would  liave  gone  a  little  out  of  the  way.  and  gireu  us  k 
of  that  great  fund  of  infDmiation  which  they  have  at  Chalhaii  '''  " 
the  lawe  which  f^Tern  subiuarino  exploaions  in  general.  I  « 
hoping  that  the  authorities  hod  removed  the  bar  whiEh  has  been  put  upon  Officenl 
of  tlie  two  8erYieea,  getting  the  exact  information  which  eiiata  with  rofercneB  tc  it~ 
teij  important  anUeete  which  Mr.  Jekyll  hu  brought  before  ua,  and  upon  eon 
ool^leral  points.  For  I  need  not  say  that  the  explosion  of  gunpowder  and  gun- 
cotton  under  water  has  rcfereace  not  only  to  the  peaceful  subject  to  which  ho  bu 
colled  our  attention,  but  also  to  Tery  hostile  puqjoaoB,  for  wlucb  there  can  be  no 
doubt  tliat  in  future  wars  it  will  prove  a  rery  powerful  weapon.  I  am  not  going  to 
deviate  go  far  at  to  go  into  that  particular  aubjeet,  but  1  cannot  let  the  occainon  pMa, 
without  Baying  that  in  my  humble  opinion  it  is  a  great  mislako  for  the  Koyol  En< 
gincera  and  the  gunncra  of  the  "KiceUant"  to  bo  employed  in  accumulating  a  large 
amount  of  important  information  on  Bubmarine  explosions,  and  that  thnt  informa- 
tion should  be  stored  up  on  the  aholves  of  the  War  Office  or  Admiral^,  and  not 
be  cammunicated  to  the  Officers  of  the  two  Sonices.  It  is  a  very  important  poini 
tliat  we  should  have  tliia  exact  iuformatdon  with  reference  to  submarine  exploa' 
oOierwisO  Olficorfl  may  bo  led  away  by  tho  false  statements  publislied. 

I  mean  to  confine  the  remarks  that  I  have  to  make  to  this  one  part  of  the  sul^sai 
that  has  been  brought  before  ua  ;  because  the  Bubjeet  is  a  very  hu-ge  ooe,  and  Uica 
are  gentlemen  in  this  room  so  thoroughly  acquainted  witb  tbe  best  modea  of  sul 
marine  ignition,  and  alao  with  the  eiploBiTe  eoropounds  which  are  to  bo  enclosed  1 
the  cases,  that  it  would  bo  the  height  of  preaumption  on  my  part  to  offer  any  rem  " 
upon  those  two  parte  of  the  subject,  upon  which  they  will  doubtless  sp^k. 
necosaity  of  our  having  exact  informatiou  is  shown  by  the  fact  that  the  OScon  fl 


both  Services  are  limited  for  their  information  to  such  garbled  statements  aa  com 
from  foreign  countries  of  experiments  that  are  aaid  to  have  been  made  there.  Aai 
imbappily,  some  of  tbose  garbled  atatomenta  have  got  into  the  very  beat  type,  aa 
on  to  the  very  best  paper,  and  in  the  lorj  best  binding,  which  gives  them  an  tifi 
pearence  of  authority  to  which  they  have  no  right,  and^  conaequently,  aoir"  ~'  ~ 
brother  Officers  who  have  not  had  the  opportunity  of  studying  thia  subject 
as  otheTB  in  the  room,  are  liable  to  bo  led  away  into  crediting  the  wildest  af 
ill  referonco  to  the  explosion  of  gunpowder  under  water.  I  aLude  now  _  _ 
which  was  published  laat  ywir  bj  Lientenant- Colonel  Von  Scheliliai  lato  a 
federate  Officer,  whom  one  might  expect  to  give  a  correct  statement  of  how  tbe 
federate  States  endeavoured  to  blow  up  S5  of  the  Federal  ships,  and  injure  ninl 
others ;  becauae,  if  we  did  passBaa  exact  information  with  referonce  to  that,  —^ 
should  learn  a  groat  deal  about  submarine  exploaiona.  What  are  the  atatemc 
irhich  I  Gnd  in  Ton  Sulieliha's  boolii'  In  the  first  place,  bo  eivea  us  simply  a  rep 
of  the  Federal  despalohea,  and  of  aome  old  pamphlets  publiabed  in  this  country  j( 
ago.  But  in  one  chapter  bo  gives  us  very  exact  dctaila  of  Bubmarine  explosive  oxp 
mcnts ;  so  exact  that  one  is  tempted  to  believe  that  those  ciperimenls  must  really  I 
been  carried  out  b;  somebody,  aomewhere,  and  at  aome  given  time.  But  he  does 
leil  us  who  carried  out  tlioae  eiperimenta,  when  they  were  carried  out,  or  whei«  t  _.^^ 
■were  tarried  out.  I  finil  at  page  282  of  hii  book  that :  "  A  torpedo  conttuiiiiig  i 
"  charge  of  400  lbs.  produced  at  a  depth  of  12  feet,  and  at  a  diatance  of  two  ^lt^ 
"  from  the  vessel,  no  cfTeet  on  the  side  of  the  ToaseL"  Mr.  Jekyll  could  tell  ua  t' ' 
that  ia  an  absurdity,  that  400  lbs,  of  powder  ao  immersed  would  bo  eSkilive  U] 
a  Bubstuntial  ship  u  afioat,  at  a  horizontal  distance  of  14  or  15  feet.  On  the  oe 
page  Von  Scheliha  tells  ub  that,  "  a  thousaad  pounds  of  powder  enclosed  in  a  stn 
wine  cask  produced,  at  a  doptliof  18  feet,  and  a  distance  oC/our  Sail  from  iho  ves 
hardly  any  effect  whatovcrl ! !  "  ^Jow,  wo  know  very  well  that  a  thousand  poir 
of  powder  BO  immeraed  would  bti  cff^tivc  agiunat  a  strong  ship  sfioat  at  a  horisoi 
distance  of  about  SQ  feet.  Turning  to  another  page  of  the  Iwok,  I  find  he  maki 
l&Olbs.  of  powder,  exploded  with  IG  fret  immerBion,  effective  in  breaking  iron  rodS 
nt  a  diatance  of  Z"!^  feet.  How  he  reconcilea  those  two  statements  I  do  not  knov 
Neither  of  tliom  ia  correct.    It  would  have  been  nearer  the  truth  if  he  had  -■-■-■ 
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that  this  ISO  lbs.  of  povdor  would  produce  i( 


Lcipol  dpstruo 


I  need  hardly 

aaj  thU  the  eiploBiDa  of  eucb  a,  charge  <o  placed  vould  aend  the  bottom  of  the  strongest 
ship  right  through  all  the  docks  in lo  the  air.  Thea  comes  ft  general  itfttement,  equally 
EkUbcjoub,  nt  page  385,  that  the  cQect  of  torpedoes  plared  class  to,  or  od  the  bottom  of 
llie  cJunoel,  seems  to  spread  more  in  a  horiioutal  lliau  in  a  rertical  direotion. 
lib.  Je^ll  biu  ehovrn  us  that  the  relatioa  betweon  tho  horizontal  powsrs  of  an  ciplo- 
KOn  and  its  vertical  effect  is  dependent  upon  the  depth  of  immersion  and  the  amount 
of  ike  charge  1  and  that  in  order  to  prevent  an  eiccsa  of  vertical  elfect,  he  found  it 
ncceMsrj  la  use  comparatively  small  charges  proportioned  to  the  depth  of  vtater. 
I  merely  menUon  this  to  show  the  advantage  which  we  should  obtain  if  other 
^bonches  of  the  profession  could  onlj  get  at  the  oiact  informatian  whidi  the  Royal 
Vineen  possess. 

ItierB  are   two  things    to  be  coniidercd  in  placing  a  submarine  chargo  :  first, 

li  depth  of  immersion  ;  secondly,  its  horizonlal  distance  from  the  object.    With 

1  to  the  work  which  Mr.  Jekyll  has  in  hand,  of  course,  the  question 

~~e  does  not  come  in,  boeause  the  object  being  fiicd  on  the  ground,  the 

a  be  placed  in  contact  with  it ;  therefore,  the  only  question  to  be  con- 

d  ia,  the  depth  of  water.    Moreover,  the  destritctioD  of  a  wreck  full  of  water 

pMnd  would  neeesaifate  llio  employment  of  a  larger  charge  than  the  destruction  of 

nilup  Afloat,  the  charge  being  similarly  applied,  so  that  it  is  diflicult  to  reason  from 

IB  OOnclusioDS  arrived  at  on  one  Bubjecl,   to  that  which  ought  to  obtain  on  the 

I  am  afraid  I  should  be  travollitig  wide  of  the  subject  if  I  said  anything 

ST  except  upon  the  particular  point  to  which  Mr.  JokyE  has  confined  himself 

U.    But  I  catmot  sit  down  without  eipraasiag  my  admiration  of  the  zeal, 

f,  and  patience  which  have  characterised  the  operations  of  the  Boyal  BnginoeiB 

in  eorrjing  out  a  most  difficult  investigation,  and  conducting  a  series  of  most  poins- 

IsUng  eiperimcnls  for  the  purpoae  of  arriving  at  those  very  facts  which  Mr.  Jekyll 

tis  oommunicaled  to  us  in  a  voiy  few  paragraphs.     For  years  they  have  been 

ngaged  in  submarine  explosive  operations,  and  it  is  hardly  to  the  advantage  of  the 

DthEr  branches  of  the  public  service  that  the  result  of  these  eiperiments  should  be 

*itliheld  from  them.    There  is,  however,  one  point  I  wish  to  speak  to  before  I  nit 

iann.    The  eiplosive  experiments  which  have  been  conducted  by  the  Boyal  l^iigi- 

I         Mm,  important  as  they  have  been,  and  great  as  hare  been  the  truths  they  have 

^K^Dgfat  out  with  reference  to  the  laws  which  govern  such  explosions,  have  been 

^KMdewithcomparatively  small  charges.    Those  experiments  should  be  verified  by 

^^fklhU^er  explosions.    From  time  to  time,  opportunity  should  be  taken,  when 

^^^hidiare  being  broken  up,  andonotlier  similar  occasions  in  which  larger  explosions 

^Hw|kt  be  made,  of  exploding  different  amounts  of  powder  or  gun-cotton,  arranged  at 

I         lieii  distAnces,  in  order  to  Bscertain  whether  the  law  which  governs  the  effects  of 

'W»ll  charges,  governs  also  the  results  of  larger  charges.    I  suppose  when  we  apply 

'W  ohalgcs  of  powder  for  hostile  purposes,  wo  shsB  apply  charges  of  a  thousand 

l^unds  of  powder,  or  the  equivalent  in  gun-cotton,  for  stationary  purposes,  and  when 

•t*niph>y  theio  for  locomotive  purposes  wo  should  not  recommend  any  charge  less 

I'm  lEO  lb*.    We  should  know  exactly  what  the  ofiecb  of  that  160  lbs.  vrill  be  upon  onr 

<"n  vessel  if  we  do  not  hold  it  at  a  safe  dislaoce.  and  also  how  near  wo  ought  to 

'''in;  it  to  an  enemy's  vessel  in  order  to  destroy  her.     Upon  those  points  wo  have 

^^•Ifesdj  »  Tajl  amount  of  theory  and  some  little  practical  information,  but  wo  want 

^FBDdi  more  real  eiperience  with  the  actual  weapon,  in  the  complete  form,  in  nliicli 

^BHwindd  be  actually  employed  on  service. 

^^H^IitsDtmiant  Jrkvll  ;  With  reference  to  the  question  of  torpedoes,  1  have  Imd 
^Ktsite  mough  to  do  to  talk  about  the  subject  whi:h  I  have  in  hand,  the  destruction 
^^  *f  vowels  under  water,  without  touching  upon  torpedoes.  It  is  a  very  large  field ; 
'  M  is  imposiiblo  to  condense  into  the  spaeo  of  an  hour  nny  information  reapccling  it. 
With  nferenee  to  the  present  state  of  the  subject  that  Cnpluin  Dawson  h"-  '•- 
•pnbng  to,  we  have  a  great  moss  of  oiperimenls,  and  we  have  a  AiU  p™ • 
w  theory ;  but  we  have  not  a.  very  largo  amount  of  pr»OtiM^0^2"j*'    
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And  the  authorities  ai  piesent  appear  to  take  so  little  interest  in  tlie  sobjeektkt 
it  is  not  likely  we  shall  get  muolL  more. 

Commander  Dawbok  :  Might  I  ask  one  more  question,  witli  leferenee  ta  the 
effective  distance  at  whidh  gun-ootton  maj  be  made  use  oi(  wksB  ezpldded  bJd^ 
tonating  fiizes,  if  it  is  not  a  secret? 

Lieutenant  Jeeyll:  I  can  hardlj  answer  that  Question  df  liand. 

Commander  Dawbok  :  We  now  know  pretfy  well  the  horisoDtal  distanoe  at  vhidi 
given  charges  of  gunpowder  or  gun-cotton,  exploded  in  the  old  waj,  will  be  elkt- 
tive  when  cxplod^  against  a  ship.  For  instance,  we  know  that  100  lbs.  of  gm- 
powder,  or  its  equivaknt  in  gun-cotton,  if  it  is  immersed  to  a  depth  of  10  or  15  feet, 
will  be  effective  at  a  horisontal  distanoe  of  9  or  10  feet ;  we  know  that  1,000  lbs.  of 
powder,  if  it  be  immersed  at  an j  depth  below  10  fathoms,  will  be  ellbotive  at  a  hori- 
zontal distance  of  20  fiset.  The  question  I  want  now  to  put  is  with  reference  to  tUi 
new  mode  of  exploding  gun-cotton  by  detonating  fuzes,  whether  the  horiioiilal  dv* 
tance  at  which  the  immersed  charge  will  be  effisetive  is  increased  by  the  mode  of 
ignition,  and  how  much  it  is  increased  in  relation  to  that  of  gunpowder  ? 

Lieutenant  Jbkycl  :  As  far  as  our  experiments  have  gone  at  present,  we  sre  fsQj 
satisfied  that  a  charge  of  gun-cutton,  one-fourth  the  weight  of  a  given  charge  of  pm* 
powder,  will  produce  equal  results  at  the  same  distance ;  using  the  detonatiiig  nae, 
of  course,  which  is  always  used  with  charges  of  gun-cotton.  But  our  experimentias 
yet  have  b^en-so  few  that  we  have  not  determined  the  exact  distanoe  yet. 

Commander  Dawbon  :  How  do  you  reconcile  that  with  the  statement  that  an  ex- 
plosion of  gun-cotton  killed  so  many  fish  a  long  distance  off? 

Lieutenant  JeeyIiL  :  That  is  from  the  peculiar  nature  of  the  ezpkMion :  probsUj 
from  the  shock  being  transmitted  through  the  water. 

The  Chaibhan  :  If  no  other  gentleman  has  any  question  to  ask,  I  am  sore  tiui 
meeting  will  agree  with  me  that  we  have  had  a  highly  intereaiing  paper  fi«n 
Mr.  Jokyll.  I  beg  to  return  him,  in  the  name  of  thb  meeting,  our  best  thaabfor 
bis  communication. 


LECrrUEE. 


Friday,  Juue  4,  1869. 
ikuMKL  PHILIP  J.  YOREE,  F.R.S.,  Vice-President,  in  the  Chair. 


THE  APPLICATION  OP  PHOTOGRAPHY  TO  MILITARY 

PURPOSES. 

Bj  H.  Badeet  Pritcjiabd,  of  the  General  Photographic  Establishment 

of  the  War  Dcpaitmeut. 

The  ap{^cation8  of  photography  to  warlike  purposes  in  this  country 
are  namerous  and  various.  At  the  Ordnance  Survey  Office,  South- 
^pton ;  the  Engineer  Establishment,  Chatham ;  the  Barrack  Survey 
Department ;  at  most  of  the  Royal  Engineer  stations  abroad ;  as  like- 
wise at  the  General  Photographic  Establishment  of  the  War  Department 
at  home,  the  art  is  more  or  less  employed  in  the  prosecution  of  work 
lUHlertaken  by  those  establishments.  In  connexion  with  the  prodnc- 
tioii  of  surveys,  the  engraving  of  maps,  the  copying  of  designs,  the 
i^^itration  of  service  patterns,  the  recording  of  exiwrimental  results, 
^  instruction  of  troops,  the  controlling  of  work  performed,  and  in 
other  directions  too  numerous  to  mention,  photography  is  extensively 
employed  to  do  yeoman's  service  ;  the  faithful  accuracy  with  which 
f"^  art  fulfills  its  functions,  causing  its  aid  to  be  eagerly  sought  for 
lu  auy  way  where  it  can  be  made  available.  Not  only,  however,  does 
the  employment  of  the  camera  recommend  itself  on  the  score  of  fidelity, 
^t  likewise  by  reason  of  the  very  inexi)ensive  nature  of  the  results 
^JTiished,  and  the  degret^  of  facility  with  which  they  are  obtained. 
''^  the  fact  that  they  arc  invariably  absolute  copies  of  the  originals, 
^productions  obtained  by  means  of  photograph}'  must  always  be 
*'dowed  with  a  certain  value,  while  in  mauy  cases,  where  it  would 
*ve  been  impossible  to  have  sccm*ed  pictures  by  anj^  other  means,  the 
*Ult8  of  the  camera  are  simply  priceless. 

The  first  time  that  photography  was  useil  in  connection  with  military 
^tters  was  during  the  Crimean  war.  Lord  Paumure,  then  Sccretaiy 
State  for  War,  conceived  tlic  idea  of  setniring  some  photograpliic 
'Oords  of  the  campaign,  which  would  jifford  reliable  information  on 
^ou8  points;  he  accordingly  consulted  Mr.  J.  Maj-all,  the  well- 
H)wn  London  photographer,  on  the  practicability  of  carrying  out  his 
t>ject,  and  requested  that  gentleman  to  undertake  the  instruction  of 
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two  Officers  detailed  for  duty  as  photographers.  These  Officers— 'J 
Ensigns  Brandon  and  Dawson — were  accordingly  instructed  byjj 
Mr.  Mayall  in  the  wet  and  dry  collodion  processes,  aa  liiewjse  in  thml 
albiimea  process,  a  method  which  prosed  especially  suitable  for  mani^ 
pulating  in  hot  weather.  Their  equipment  was  superintended  by 
Captain  Poulkes,  and  the  results  they  obtained  were  ou  the  whole  very 
satisfactory,  some  of^the  large  views  taken,  being  especially  interestinff^ 
The  series  of  pictures  produceil,  or  at  any  rate  a  large  proportion  « 
them,  are,  I  believe,  still  stored  up  at  the  War  Office,  although  I  haw 
reason  to  fear  they  will  be  found  to  have  faded  considerably  ;  for  il 
mnst  bo  borne  in  mind  that  at  the  time  these  photographs  were  pro- 
duced (1855-56)  the  art  was  still  in  its  infancy,  and  many  of  the  mani 
pulations  pursued,  were  necessarily  of  an  experimental  or  imperfet 
nature.  Besides  the  Crimean  pictures  taken  by  these  Officers,  soul 
very  important  views  were  secured  by  Messrs.  Fentou  and  KobertacH 
many  of  whose  results  are  still  in  a  state  of  good  preservation. 

Siucc  that  period,  the  art-science  has  progressed  to  a  wondffirft 
degree,  bo  much  so,  indeed,  that  we  cannot  but  anticipate  its  spee4 
and  complete  perfection.  In  the  same  ratio  as  the  process  has  id 
proved,  its  applications  have  increased  and  become  more  wide-spresM 
and  the  necessity  for  a  diffused  acquaintance  with  the  subject  has  bee 
so  fully  appreciated  by  the  Authorities  of  the  War  Department,  thl 
a  school  of  instruction  has  been  formed  for  the  special  purpoEe  of  in 
parting  to  classes  of  young  soldiers  a  knowledge  of  the  details  an 
manipulations  of  the  process.  This  school,  which  forms  portion  of  tt 
EoyaJ  Engineer  Establishment  at  Chatham,  and  is  now  under  H 
direction  of  Captain  Stotherd,  R.E.,  has  during  the  period  of  i 
existence  been  of  considerable  benefit  to  the  Service.  During  tl 
i-ecent  Abyssinian  campaign,  a  staff  of  photographers.  Instructed  an 
equipped  from  this  establishment,  was  attached  to  the  Quartermastfl 
General's  Department,  and  did  good  service  in  copying  ms[>B  al 
sketches  of  the  route,  and  in  taking  pictures  of  those  objects  iU 
points  of  interest,  of  whicli  a  record  was  considered  desirable.  T! 
operators  were  seven  in  nnmber,  Serjeant  John  Hanwld,  R.B.,  bdi 
the  chief  photographer  of  the  party,  and  the  results  of  their  labonf 
conducted  as  the  latter  were,  under  circumstances  of  coiisiderat 
difficulty,  speak  much  for  the  ability  and  skill  of  the  Non-ComnMl 
sioned  Officer  in  charge. 

Passing  from  photography  in  the  Field,  to  which  T  shall  preaentj 
retura,  I  come  to  the  applications  of  the  process  made  by  the  nOl 
combatant  portion  of  the  Service.  One  of  the  most  important  uses  i 
which  the  process  is  put,  in  the  British  War  Department  is,  withw 
doubt,  as  an  iiid  in  the  copying  of  maps,  plana,  designs,  rare  M.S.,  Set 
as  practised  at  the  Ordnance  Survey  Office,  Southampton.  In  tk 
establishment  the  process  of  photozincography,  the  invention  of  Colon 
Sir  H.  James,  R.E.,  has  been  carefully  elaborated,  and  employed  wil 
such  marked  success,  under  the  direction  of  that  Officer,  that  the  tioven 
menta  of  France,  Austria,  Belgium,  Holland,  and  America  have  adopi 
the  art,  or  some  modification  of  it,  for  canying  on  work  of  a  sirai 
nature.    Indeed  to  so  great  an  extent  has  iTie  process  been 
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up,  that  Sir  Henry  James's  establishment  may  be  regarded,  in  many 
mpects,  as  a  model  upon  which  the  Foreign  Military  Survey  Depiirt- 
ments  have  been  constructed.  The  principal  work  performed  by  means 
of  photozincography  at  Southampton,  is  the  production  of  special  maps 
for  warlike  and  other  purposes,  in  those  cases  where  rapidity  of  execu- 
tion is  necessary,  and  when  the  expense  of  tracing  them  by  the  ordinary 
engra?ing  method  cannot  be  incurred.  Besides  its  application  in  this 
directioD,  Sir  H.  James's  process  has  done  valuable  service  in  furnishing 
leproductions  of  unique  M.S.,  such  as  the  groat  and  little  Domesday 
Books,  the  national  M.S.  of  England  and  Scotland,  and  other  important 
voiks,  all  of  which  are  necessarily  reproduceil  with  perfect  truth  and 
•ccnracy,  and  without  the  necessity  for  tampering  in  any  way  with  the 
(liffinals. 

Photography  is  also  used  by  the  Ordnance  Survey  in  obtaining 
pictures  of  objects  of  national  inii)ortance ;  and  at  the  present  time  tlio 
nrreying  party  engaged  in  the  Pcniusular  of  Sinai  have  attached  to 
them  a  photographer  from  Southampton,  who,  according  to  latest 
loooonts,  has  secured  more  than  150  inii)ortant  views  of  the  country. 
The  Royal  Engineers  sent  out  to  survey  Jei-usalem  also  brought  home 
with  them  upwards  of  100  views  of  interest. 

At  the  General  Photographic  Establishment,  a  branch  of  the  Chemical 
Department  at  Woolwich,  under  the  direction  of  Professor  Abel,  F.R.S., 
the  camera  is  employed  in  very  many  ways.  All  exiH'rimental  struc- 
torea,  whether  in  the  shape  of  shields,  ginis,  small  arms,  waggons, 
"Bdea,  rockets,  Ac,  are  photographed,  and  pictures  thereof  recorded ; 
the  xesults  of  firing  ex{)crimen tally  against  iron  plates  of  different 
tUckneases  are  reproduced  and  preserved ;  instructional  pictures 
shewing  the  methods  of  working  guns  of  different  descriptions,  and  the 
pontkms  taken  up  by  individual  ginmers  on  the  issue  of  the  various 
ordere,  are  taken;  photographsexhibitingthe  regulation  moile  of  wearing 
xscoatrements,  the  precise  manner  in  which  the  harness  of  horses  is 
Mljoated,  the  method  of  packing  waggons,  and  fitting  service-saddles, 
the  mode  in  which  military  tents  and  equipage  are  set  up,  as  well  as 
the  preparation  of  pictures  of  newly  adopted  stores  and  implements, 
«c  among  the  duties  fulfilled  at  the  department.  Prints  from  tin* 
^*cg»tive8  thus  obtained  are  issued  to  various  branches  of  the  Army, 
^h  iu  this  country  and  in  India,  so  that  any  information  which  it  may 
^  necessary  to  give  to  subordinate  dci>artments  is  by  this  means 
'uffnaed  in  an  intelligible  and  rapid  manner  throngliont  the  whole  <>f 
^  Majesty's  dommions.  The  sizes  of  the  pictures  issued  from 
^'oolwwh  vaiy  from  10"  x  «"  to  l."»"  x  12",  and  the  annual  issue 
"Sprints  fluctuates  frcmi  1K,IK)0  to  2r),O00. 

While  on  the  subject  of  photography  at  Woolwich,  I  would  mention 
'MJe  direction,  in  which  its  aid  niight  possibly  be  invoked  to 
^'^  purpose  at  that  and  other  manufacturing  stations;  in  respect, 
'Muuely^  to  rendering  unnecessary,  in  many  instances,  the  construction 
•'hI  preaervatiou  of  costly  patterns.  In  the  manufacture  of  certain 
'^rtidefl  of  equipment,  it  is  doubtless  necessary  that  a  j)erfect  an<l 
*^^uUy-finished  specimen  should  be  at  hand,  serving  both  to  guide 
'"rf control  the  work;  but  where  munitions  of  war  diflVr  from  each 
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other  only  in  size  or  in  matters  of  deteilt  attA.  wheea  tbe  utaeot 
materials  uaed  in  their  construction  need'  nofe  aofendy^  beedtfUi 
lithographed  plans,  together  with  jtetognnfai-tsfarai  to  ssds  from 
various  points  of  view,  would  aff(»nd  ample  arforiMlion  for  iUk 
manufacture.  Thus,  of  all  articles  of  molMflj  adopted  infto  theSvfio^ 
one  specimen  of  eadi  type  might  be  preserved  as  a  psMeni  ofa  oif 
tain  dassy  and  this  pattern,  togeiiier  with.  dsMripltve  intamte 
and  impropriate  slrotofaes,  would  suffice  fbrlhe  coast!  uetioa  of  sBsrt^ 
on  the  same  principle,  bat  of  modified  form.  InAe  majori^  of  gmh 
three  photographs  would  be  sufficient  to  anrvwipaiiv  Ae  lllIiogn|ik 
drawings;  they  would  be  Uken  to  scale,  and  in  socn  a  mauMr'  ssli 
show  detail,  without  distortion  of  the  picture.  To  facilitate  tlie  0|»* 
ration  of  photographing  in  an  instance  of  this  kind,  it  would  fas  il^ 
visable  to  colour  rougUy  those  portions  of  the  object  winch  it  it 
desired  more  accurately  to  depict,  or  to  attach  to  them  deso^tife 
labels  to  be  reproduced  by  the  camera.  It  is  scaioely  nece8S»to 
state,  that  the  cost  of  producing  pictures  of  tins  descriptioii  wosUbi 
very  small,  and,  inasmuch  as  lithograph  plans  of  all  service  aitiBbi 
are  already  in  existence,  the  ado^on  of  this  method  would  be  %■ 
measure  of  undoubted  economy.  Moreover,  copies  of  these  pins 
might  be  made  at  a  trifling  cost  for  depositioa  at  the  War  OflBos  mi 
Horse  Guards,  by  which  means  those  departments  would  be  heptiNl' 
informed  upon  the  subject  of  service  patterns. 

Modifications  of  Sir  H.  James's  photozincography  are  likewise  wd 
at  Woolwich,  at  Chatham,  and,  as  previously  stated,  abroad,  W 
as  it  is  my  intention  on  the  present  occasion  to  treat  more  especiilf 
of  the  employment  of  photography  proper  by  the  Amnr  in  the  timk 
I  will  defer  my  remarks  in  regard  to  tne  extent  to  whichflie  ait  ii 
employed  in  foreign  War  Departments,  and  proceed  at  onee  to  dsh 
cribe  in  what  way  the  camera  has  been,  and  may  be,  empk^ed  k 
connection  with  campaign  service. 

The  avowed  purpose  for  which  photography  has  been  hitherto  usiAia 
the  Field,  is  as  a  means  of  reducing  aim  copying  plans  and  maps;  tks . 
taking  of  pictures  of  important  loodities  and  interesting  objecl%  his 
occasionally  occupied,  it  is  tnie,  a  portion  of  the  military  fmotogr^Wi 
labours,  but  the  production  of  such  results  have  been  always  oos* 
Midered  as  partaking  of  a  private  or  semi-o£Scial  character. 

In  the  capacity  of  multiplier  and  printer  of  maps,  the  aid  cf  As 
photographer  is  very  welcome.  During  the  progress  of  troops  thro^pk 
strange  lauds,  it  is  of  the  last  importance  tnAt  the  Commaodir*** 
(Jhief  should  possess  a  perfect  knowledge  of  the  country  by  whiebbi 
is  sunounded ;  not  only  is  an  acquaintance  with  the  posiUon  of  As 
roads,  rivers,  and  mountain  ranges,  such  as  shown  on  ardiaaiy  WKf^ 
requisite,  but  information  in  respect  to  minor  details,  as  for  instaoe^ 
the  nature  of  the  ground,  the  whereabouts  of  timber  and  hedgenrmi 
paths,  and  other  hmd  marks,  is  likewise  needed.  To  prepare  pitns  of 
this  description  on  a  large  scale,  StalE  Officers  are  detached  onrfco^ 
naissance  expeditions,  and  the  information  thus  collected  is  at  oooe 
committed  to  paper  and  forwarded  to  the  Quartermaster-GeBeril'i 
depai'tment.    Here  we  may  see  at  once  the  important  use  to  ^^'^ 
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Pfbo  csmera  may  bo  put.     The  plana  are  neceasarily  drawn  to  Bcale, 
I  but  it  ia  by  no  means  imperative  that  all  sketches  shonld  be  made  of 
■Jfae  same  relative  dimensioua,  for  in  reproducing  them  iu  the  camera. 
i  originals    may  be  easily  enlarged   or  reduced  to  any   standard 
isurement.      If  a  large   issue  of  copies   is  required    immediately, 
1  negatives  are  at  once  taken,  imd  tliese,  consisting  simply  of 
}  glass  with  ti-anBpareat  lines,  ore  easily  and  rapidly  printed. 
Q  instance  of  the  expedition  with  which  work  of  tliis  kind  is  con- 
it  I  may  monti<m  that  during  the  Abyssinian  campaign,  as  many 
'  f  copies  were  sometimes  pi-epared  and  distributed  to  brigadiers 
era  witdin  tour-and-twenty  hours  of  the  origiual  plan  being 
:lied.     The  maps  are  printed  upon  paper  and  mounted  on  linen, 

0  render  tlieni  etout  and  durable  ;  but  it  will  be  a  question  for 
vsideratiun  whether  it  ia  not  better  to  piint  direct  upon  the  fabric. 

saturating  linen,  cambric,  or  silk  with  albumen,   or  even  .^impiy 

rBgnalJng  it  with  a  uoluUon  of  salt,  a  very  suitable  material  may 

idnced  which  can  be  folded  up  and  packed  away  without  risk 

sage,  and  is  yet  sufficiently  stiff  for  purposes  of  a  Jield  map. 

Iculty  would  be  experienced  in  preparing  the  fabiic  for  photo- 

5  purposes,  and  in  this  state  it  may  be  manipulated  with  ae 

'  cility  as  paper.     Moreover,  by  its  adoption,  the  time-taking- 

a  of  mounting  would  be  dispensed  with,  and  the  prints  being 

more  permeable  material  than  paper,  would   require    a  leas 

it  of  washing,  an  operation  of  very  jj'reat  importance  in  photo- 

[  l»Te  said  tliat  the  taking  of   landscape  and  other   [ttcturea  by 
"aphers  in  the  Field  bas  nut  boon  considered,  up  to  the  present 

1  strictly  within  tbeir  official  duties,  and  photographs  of  this 
lion  have,  therefore,  hitherto  been  very  sparingly  produced.   This 

li  to  be  regretted,  as  it  certainly  seems  unwise  when  the  Staff  has 
W  provided  with  all  the  appliances  ready  at  hand,  that  tliu  sauie 
mid  not  be  employed,  at  the  discretion  of  the  Commander-in-Chief, 
■  ■  ■  '  f  records  of  snch  objects  as  arc  likely  to  prove  of  value 
i  interest.  As  an  illustration  that  pictures  of  this  kind  are  fre- 
y  of  great  worth,  we  may  instance  the  series  of  views  of  Abys- 
a.  aceuery  taken  dming  the  recent  campsugn,  in  respect  to  which 
oly  fault  tu  be  found  is,  that  there  are  so  few  of  ihem.  These 
Ip^opha  are  at  present  of  the  utmost  value,  and  those  of  Magdala, 
mting  a  strongiiold  as  it  has  esisted  probably  for  centuries,  oud 
exists  no  longer,  arc  e^tugether  irre^ceable.  And  yet  these 
»  would  never  have  been  obtained  if  the  camera  had  been  devoted 
/  to  the  purposes  for  which  it  was  designed ;  we  owe  them 
vij  to  Otmeral  Nafrier  or  his  Staff,  who,  on  individual  authority, 
ordeis  for  their  pi-eparatiou  from  time  to  time.  In  the  same  way 
w  mementoes  were  obtained  of  the  Indian  mutiny  and  Chinese  war 
"" ;  but  unfortunately  in  these  cases,  the  pictures  preserved  of  the 
Dtpugna  are  even  fewer  than  those  of  Abyssinia. 
"  widas.  however,  the  question  of  obta"ining  pictures  of  (xiints  of 
ast  for  subsequent  pruHer  vat  ion  and  I'ecord,  landscape  views  taken 
iously,  might  lie  made  to  render  considerable  aid  to  aii  Army  iu 


the  Field.  In  the  first  place,  by  eraplojing  a  modification  of  Ihe  ordm- 
ary  camera,  it  is  possible  to  use  the  same  as  a  Bnrveying  instrument 
and  plane-table  in  the  manner  recommended  by  Captain  Jouart,  and 
adopted  to  some  extent  by  the  French  War  Department.  Again, 
another  mode  of  utilizing  the  lens  would  be  as  a  reconnoitrer  and 
judger  of  distance ;  by  employing  an  instrument  possessing  a  long 
focus  (the  body  of  the  camera  beingin  the  form  of  a  telescope  so  as  to 
be  capable  of  fitting  into  small  compa"«a),  a  very  serviceable  view 
might  be  taken  of  a  fort,  embrasure,  or  fortified  locality,  at  a  distance 
exceeding  1,500  yards,  and  out  of  range  of  small  arms.  A  clearly- 
defined  picture,  produced  iu  this  manner,  is  capable  of  being  enlarg^ 
to  the  extent  of  five  or  ten  diameters,  and  thns  a  sketch  of  vaeSui 
dimensions  may  be  secured  of  an  enemy's  position  withont  much  ruA 
of  danger.  It  would  merely  be  necessary  in  a  case  of  this  kind  tc 
obtain  the  picture  in  the  first  instance  perfectly  distinct  and  sharply 
in  focus,  the  camera  being  dii-ected  at  the  object  when  the  sun's  ray* 
impinge  upon  the  latter  at  an  angle  of  about  45°  (the  most  suitably 
angle  for  landscape  photography),  so  that  all  details  are  euffideuti]! 
itlumiuated.  To  demonatrato  what  may  be  done  in  this  matter,  and  m 
what  a  distance  it  is  possible  to  operate  successfully,  I  may  mentioB' 
that  I  have  been  able  to  photograph  a  building  situated  two  miles  fixaii' 
the  camera,  and  snhsequently  to  obtain  an  enlarged  picture  thereof^' 
which,  had  it  been  taken  direct,  would  have  necessitated  the  appi  "  *" 
of  the  camera  to  within  une-eighth  of  the  ahovc-named  distance, 
camera  may,  as  I  have  eaid,  also  be  UBcd  in  this  way  as  a  theodolite,  &ni 
the  distance  or  range  between  the  reconnoitring  party  and  the  cnemy'i 
position  accurately  and  rapidly  determined,  supposing  the  actni 
dimensions  of  the  enemy's  fort  or  entrenchment  to  be  known.  Thus,  i 
the  object  to  be  pbotogra[^ed  is  50  yards  long,  and  the  image  depiotetP 
Upon  the  focussing- glass  measures  one  inch  in  length,  it  is  easy  t* 
calculate  the  csact  distance  which  intervones  between  the  object  tut4 
the  camera,  knowing  as  wo  do  the  focal  length  of  our  lens ;  if  th» 
latter  amounts  to  Ho  inches,  it  is  clear  that  the  object  depicted  in  thS 
camera  is  precisely  1,250  yards  distant.  In  making  these  calculation^ 
the  image  must  always  be  sharply  focussed  and  accurately  measuraq 
by  moans  of  a  glass  rule,  upon  which  a  finely-divided  scale  is  marked^ 
Another  use  to  which  the  camera  may  be  put  in  the  Field  is  in  th* 
production  of  landscape  pictures  to  illustrate  the  ground  plans  at 
sketches  of  routes  circulated  throughout  the  Army.  Ono  or  matt 
stereoscopic  views,  showing  the  undulations  of  the  country,  the  natuH 
and  description  of  the  land,  whether  oE  a  cultivated  or  rugged  cha* 
i'acter,  whether  wooded  or  agricultural,  would  greatly  enhance  t" 
value  of  these  plans,  and  would  convey  at  once  to  Commanding  Offioi 
precise  informatjon  respecting  the  country  through  which  troops  v 
have  to  march.  If  stereoscopic  views  were  considered  of  too  large 
size,  smaller  pictures  might  be  taken  and  subsetjuently  enlarged';  \ 
in  the  case  of  single  photographs  only  being  appended  to  the  ma] 
they  should  invariably  be  examined  by  means  of  a  magnifying  glai 
as  relitfia  thus  imparted  to  the  picture,  and  its  details  more  faithfully 
portrayed  and  understood.    The  time  and  trouble  involved  in  obtftiiK 
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log  these  pictures  would  be  very  triflmg,  and  no  especial  knowledge 
in  manipuIatiDe  the  process  would  be  required  for  the  purpose.  An 
Officer  attached  to  the  reconnoitring  party  could  easily  carry  the  two 
packages  necessary  for  the  purpose,  which  might  vary  in  size  fn)ni 
three  inches  cube  upwards,  according  to  the  dimensions  of  the  view 
xequired.  One  of  these  packages  would  be  the  camera,  and  the  other 
I  ooaple  of  carriers,  or  plate-box,  similar  to  that  fitted  to  Edward's 
immature  apparatus.  The  camera  might  be  provided  with  a  lens, 
vhich  should  always  be  in  focus,  or,  inasmuch  as  pictures  would 
generally  be  taken  at  some  considerable  distance,  an  ordinary 
koB  might  be  used,  the  focus  of  which  has  been  adjusted  to  an  object 
distant  one  hundred  times  the  focal  length  of  the  instrument ;  for  it 
kH  been  found  that  a  lens  thus  f ocussed,  yields  a  tolerably  clear  defi- 
mtion  of  any  objects  beyond  the  distance  mentioned.  The  camera, 
therefore,  has  merely  to  be  set  down  in  the  direction  in  which  the 
view  is  to  be  taken,  a  glance  being  all  that  is  necessary  to  ascertain 
that  the  picture  required  is  that  depicted  upon  the  screen ;  the  case 
oontaining  the  dry  prepared  plates  (of  which  more  anon)  is  slipped 
into  the  camera,  the  glass  exposed  for  a  given  period,  according 
to  drcumstanoes,  and  then  returned  to  its  former  position.  This 
is  all  that  need  be  done,  and  it  is  no  exaggeration  to  say,  that 
ay  Officer  would  require  but  a  few  minutes'  instruction  to  be  able 
to  take  three  or  four  pictures  in  this  manner  within  a  quarter  of 
an  hour.  On  returning  to  camp,  the  plates  arc  handed  over  to  the 
photographic  staff,  ynm  an  intimation  of  the  length  of  time  they  were 
expoBed  to  light,  and  the  negatives  would  then  be  developed,  and 
pnnted  in  the  ordinary  manner. 

These  field  pictures  should,  as  a  rule,  be  taken  of  small  size,  not 
kfger,  for  instance,  than  can  be  obtained  with  an  ordinary  stereo- 
cunera,  an  instrument  of  very  considerable  value  for  out -door  work. 
A  large  camera  is,  of  course,  a  necessary  adjunct  for  Rcld  purposes,  as 
it  is  only  by  means  of  an  apparatus  of  notable  dimendions  that  i)lans 
can  be  reproduced ;  but,  at  the  same  time,  the  staff  should  bo  invari- 
ably provided  with  a  small  camera,  the  advantages  of  which  arc  as 
ioiportant  as  they  are  numerous ;  it  may  bo  more  easily  worked,  and 
irith  much  less  risk  of  failure ;  its  action  is  always  rapid,  and  often 
nttantaneous^  a  quality  of  the  last  importance ;  it  involves  less  cx- 
lensey  less  bulky  apparatus,  and  less  skill  in  manipulation;  and, 
nrthermore,  the  pictures  produced  by  it  may  subsequently  bo  enlarged 
o  any  desurable  size.  Indeed,  in  a  hot^  sunny  climate,  such  as  is 
inoountered  in  the  tropics,  the  instantaneous  action  of  these  small 
ameras  is  frequently  a  source  of  inconvenience,  owing  to  the  extreme 
lensitiTcness  of  the  collodion ;  the  rays  of  light  entering  the  cameni 
nay,  of  course,  be  diminished  by  employing  diaphrap^s  with  small 
^rtores  in  front  of  the  lens  to  cut  off  the  light ;  but  inasmucli  as  a 
)hotograph  becomes  distorted  and  useless  for  enlarging,  if  the  opening 
)f  the  diaphragm  is  less  than  one- fortieth  the  focal  length  of  tho  lens, 
ihe  only  course  for  the  photographer  to  pursue  in  such  cases  is  to 
nodify  the  sensitiveness  of  his  collodion.  This  may  be  done  by  dimi- 
ushing  the  amount  of  sensitizing  salts,  as  the  rapidity  with  which  a 
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coHodion  acts  is  ^vemed  maiiily  by  the  quantity  of  tbcse  s^ts 
taincd  iii  it;  and  if  required  for  Itmdscapc  work,  where  much  t 
and  half  toue  is  nccesBiirj-.  the  proportion  of  bTomiJe  to  iodide  ehual^ 
be  large.  Five  equivslpiits  of  bromide  to  one  nf  iodide  would  pro- 
bably be  ft  gw)d  propoi-tioii  to  use,  piwided  the  dipping-bath  mw 
ployed,  were  so  prepared  as  to  prevant  tile  iog^ng  of  the  uegatJTeti 
In  compoimding'  coUodioaa  for  hot  climateB,  it  would,  moreover,  be  vifi 
to  empluy  a  masimum  quantity  of  alcohol,  and  to  eeneitize  with  tfao 
Bolte  only  which  exert  a  liquefying  action  upno  the  material,  as,  f 
instance,  tJie  iodide  and  bromide  of  antmoniuiu.  These  are,  howev^ 
details  the  value  of  which,  practical  investigntion  can  ^one  detenmnil 
As  an  example  of  the  manner  in  which  photographic  sketch 
-attached  to  a  military  plan  will  aid  io  conveying  a  more  perfect  am 
truthful  idea  of  the  country  represeuted,  we  wSI  suppose  lying  befer 
ue  a  ground  Bketch  of  a  fortified  position,  or  entrenched  camp.  Tkfl 
plMi  might  be  required  by  the  Officer  Commanding,  cither  previously  b 
an  attack,  or  to  accompauy  and  illustrate  a  report  made  to  the  untkn 
ritics  at  home  after  the  stronghold  has  been  wrested  from  the  ca 
A  ground  plan  is  sketched  out  in  the  usual  way,  with  tlie  i 
villages,  rivers,  and  woods  lying  around,  carefully  marked,  and  an  oot. 
line  of  the  fort  depicted  as  accurately  as  possible ;  around  this  plM 
are  then  placed  photograpb«  of  the  more  important  points  of  tkl 
fortress,  the  direction  in  which  these  pictures  have  been  taken  beii^ 
shown  by  dotted  lince  marked  upon  the  ground  plan.  These  |diotOi 
graphs  may,  if  necessary,  be  taken  at  a  considerable  distance  from  ti 
object,  and  then  enlarged,  one  picture  being  a  gener^  view,  sb^wi]., 
surrounding  country,  another  being  a  representfttion  of  the  prinoipi 
embraanrea,  a  third  showing  the  ditch  or  palisade  suiToundicg,  ^ 
Thus,  coustructed,  a  plan  could  not  but  fail  tu  show  immediately  tJ 
positjon  of  affairs,  and  the  Ofilcer  commauding,  or  authorities  at  homi 
would  rest  assured  as  to  the  accuracy  of  the  representation,  and  1 , 
quite  certain  that  the  same  has  not  been  exaggerated  or  overdrawn. 

Indeed,  this  method  of  making  reports  through  the  medium  of  jin 
tography  is  by  no  means  a  novel  idea,  but  has  been  arted  upon  c 
tinually  by  several  hirge  firms  of  contractors.  Thus,  Messrs.  F 
and  Betts,  whilst  recently  constructing  a  railway  in  South  Amencag 
trusted  almost  implicitly  to  photography  as  a  tell-tale,  or  registigf 
of  the  progTBBS  of  tlio  work.  A  photographei-  was  stationed  by  tbet^ 
on  the  site  of  the  railway,  and  when  the  periodical  reports  were  n  ' 
to  the  contractors  in  London,  aunouQoing  the  completion  of  tea 
portionn  of  the  line,  and  requesting  the  money  advances  agreed  upon.* 
tliose  documents  were  invariably  accompanied  hy  a  series  of  photo^ 
graphs  supporting  the  statements  as  to  the  forward  condttioD  of  th*( 
undertaking.  In  Russia,  and  other  countries  on  the  Continent,  Iftfti 
arrangements  have  been  made,  thus  obviating  the  necessity  (or  ths 
contractor's  presence  in  countries  where  tliey  may  be  disindiDed,  o 
unable,  to  t^e  up  their  residence. 

Among  other  misceUaneous  servictis  which  the  camera  would  fnlfi 
to  advantage,  there  is  one  connected  with  Naval  matters  deserving  of 
mention.    It  has  formed  part  of  a  vessel's  duty,  on  more  than  ono 
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occasion,  to  pass  rapidly  in  close  proximity  to  aii-ciicniy'R  batteries  for 
tbe  purpose  of  obtaiuiug  a  glimpse  of  the  sti*eiigth  thereof.  In  f uliill- 
ing  A  task  of  this  kind,  a  small,  quick-act iug*  iiistnimeiit  would  l>e  of 
the  utmost  valuo  iii  taking*  a  series  of  instantaneous  views,  which 
would  record  information  in  the  most  i)reci8e  and  reliable  manner ;  a 
finder,  or  small  camera,  fixed  rigidly  to  the  larger  one,  would  bo 
required  to  indicate  the  right  time  of  exposing  the  plate,  an  operation 
liuch  would  take  place  as  soon  as  the  image  to  be  secured  is  de- 
picted upon  the  focussing  screen  of  the  finder.  In  perfonning 
Buupolations  like  these,  it  would  be  imperatively  necessary-  to  secure 
a  nitable  opportunity  when  the  enemy's  works  are  favourably  lighted 
a,  tod  to  ascertain  by  previous  experiment  that  the  apparatus  and 
oemicals  are  in  good  working  order. 

In  the  coarse  of  these  observations  I  have  ])ointed  out  how  much  may 
he  done  in  photography  in  a  rough  and  i^eady  manner,  and  with  but 
iQgiit  experience  of  the  process ;  but  for  all  that  I  do  not  mean  to  say 
w  a  photographer's  duties  in  tlie  field  are  unbeset  with  difficulty.  On 
theeontraiy,  it  requires  considcniblc  experience,  and  sound  theoretical, 
IB  well  as  practical,  knowledge  on  the  part  of  the  chief  photographer 
vheD  working  for  a  lengthened  perio<l  continually  in  the  of^en  air.  The 
■nliipB  and  unforseen  dilemmas  which  encounter  the  operator  at  home 
am  by  no  means  few  or  unimportant,  but  when  the  processes,  both  of 
obteining  negatives  and  printing  from  them,  have  to  be  ])erfonned 
vithont  the  usual  appliances,  and  recourse  had  to  a  variety  of  make- 
rinfts,  misfortunes  arc  apt  to  arise  which  require  the  exercise  of  con- 
■denble  skill  and  patience  to  overcome.    The  manipulation  of  tlie 
TiiJouB  diemicals  according  to  the  heat  of  the  climate  and  intensity  of 
the  light,  the  detection  and  prevention  of  failures  in   the  process, 
the  power   of  devising    suitable    improvisations    in  cases  of  need, 
>n»t  be  well  understood  to  ensure  successful  results    in    matters 
<if  detail;  while  it  is  absolutely  necessaiy  for  the  production  of  a  good 
^Bgidve  tliatthc  photographer  should  (^njoy  the  utmost  freedom  in  his 
|Wde  of  operating,  and  bo  allowed  to  perform  his  duty  in  his  f)wn  way, 
n  order  that  due  attention  may  be  paid  iv  the  manner  in  which  the 
object  is  illnmiuated,  to  the  |)Osition  of  the  camera,  to  tin*  time  of 
iMmipolating,  and  to  varioas  other  jx)ints  of  a  technical  nature.     That 
*SOod  photograph  is  no  mere  mechanical  result,  but  deix^ndent  ufx)n 
the  skill  and  judgment  of  the  operator,  is  at  once  a]»paix*iit  from  a 
SJUce  at  the  beautiful  art  productions  of  Mr.  II.  V.  Robinson  and 
w.  Bejlander. 

for  taese  reasons,  therefore,  it  is  very  desinible  that  the  head  of 
the  photographic  staff  in  the  Field  should  always  1.h^  a  responsible^ 
P*8on  and  likewise  a  Commissioned  Officer,  to  whose  jud^^ment  and 
'■cietion  the  manner  of  performing  the  varir)us  photographic  duties 
^ooU  be  left;  thus  the  ix)ssibility  would  Ik^  avoided  of  pictures 
"loii^  attempted  against  all  technical  rules  and  theoretical  principles, 
tnd  worthless  results  being  obtained  in  the  endeavours  of  th<»  opera- 
^  to  execute  impossible  orders  given  them  from  time  to  time  by 
Staff  OflBcers  unacquainted  with  the  exigencies  of  the  art. 

The  important    advantages  accruing  from  the  use  of  dr^'-plate- 
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photography  in  the  field,  are  very  obvious.  The  large,  cumbersome,  dark 
tent,  the  stock  of  chemicnls  and  utenaila,  the  apparatus  required  for 
the  preparation  and  development  of  the  negative,  are  all  iinneceseai^ 
the  camera,  stand,  and  plate-lrax,  or  two  orthtee  dark  eiidee,  being  aJB 
that  is  reqviired.  Besides  the  saving  of  trouble,  there  is,  moreover^ 
the  saving  of  time  to  be  considered,  for  with  the  dry  process  it  ik 
requisite  merely  to  expose  and  withdraw  the  plate  from  the  camera, 
postponing  all  other  operations  until  a  more  convenient  opportonityi 
it  may  be  some  hours  or  oven  days  afterwards.  With  a  wet  plat* 
however,  there  is  the  process  of  coating  the  plate,  immersing  it  in  th» 
silver  bath,  and  subsequently  developing  the  image,  operations  whicb 
consume  a  notable  amount  of  tune,  and  which  cannot  be  hurried  over 
without  greatly  jeopardising  the  value  of  the  result. 

During  the  past  twelve  months  I  have  studied  with  some  csrc  thft 
question  of  dry  plates,  their  mode  of  preparation,  keeping  qualiti«^ 
and  adaptability  to  employment  in  the  Field,  and  for  military  purpose* 
in  general.  The  preparation  of  preserved  sensitive  platea  wae  due  il 
the  first  instance  to  Mr.  John  Spiller,  F.G.S.,  recently  in  char^  of  tb 
General  Photographic  Establishment,  who  in  conjunction  witi 
Mr.  W.  Crookes,  K.R.S.,  prepared  and  experimented  with  them  I 
early  as  the  year  1854.  Since  that  period,  considerable  improrema: 
has  been  made  in  their  preparation,  and  at  the  present  time  dry  platei 
may  be  obtained  possessing  the  same  degree  of  sensitiveness  as  a  plati 
taken  direct  from  the  silver-bath.  The  manner  in  which  plates  of  thi( 
kind  are  produced  is  very  simple.  A  sheet  of  glass  is  coated  will 
collodion  and  dipped  in  the  silver-bath  in  the  ordinary  manner  tj 
render  it  senaitive ;  after  being  thoroughly  washed,  a  preservatin 
solution  is  poured  over  the  surface,  and  when  it  has  again  been  riiisei' 
and  dried,  the  operation  ia  finished.  The  degree  of  sensitivenei 
possessed  by  a  dry  plate,  and  the  period  of  time  during  which  it  retaini 
this  sensitiveness,  depends  principally  upon  the  nature  of  the  presei'vi 
tive  used,  and  also  upon  the  care  exercised  in  preparing  the  plata 
Substances  of  almost  every  description  have  been  used  as  preserve 
tivea — tannin,  honey,  coffee,  tea,  gum,  albumen,  morphine,  syrup,  &" 
bat  my  experience  leads  me  to  the  conclusion  that  the  beet  k 
simplest  di^-plate  processes  are  the  gum-method  of  Mr.  Mannt 
Gordon,  and  that  of  coBee  proposed  by  an  Officer  of  the  Italian  Arm 
Colonel  Baratti.  The  gnm-process  is  preferable  when  scnaitivenessll 
the  main  point  to  bo  oteerved,  the  coffee,  when  it  is  likely  that  a  loD 
period  of  time  may  elapse  before  employment  of  tlio  plates.  I  hai 
known  coffee-plates  to  retain  their  sensitiveness  after  being  storei 
away  for  a  period  of  fifteen  months  ;  at  the  same  time  it  is  never  we] 
to  employ  dry  plates  more  than  a  month  old  in  any  case  where  4 
reliable  and  perfect  result  is  desired.  As  a  proof  that  dry  plate  photo 
grapfay  is  already  an  established  fact,  I  may  mention  that  one  of  os 
best  landscape  photographers,  Mr.  William  England,  i-ecently  obtainn 
a  series  of  400  dry-plate  pictures  dui-iug  a  torn'  on  the  Rhine.  Th^ 
were  prepared  with  albumen,  and  the  results  ore  fully  equal  to  thoss 
obtained  with  wet  plates. 

I  now  proceed  to  a  point  of  considerable  importance,  and  one  which 
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f  ke  caoaed  the  advocat^B  of  photography  no  little  anxiety;  I  allude 

1  Iv  the  questionable   pennanence,  or    rather  instabihty,    of  ordinary 

P.ldlOtogTaphe.     Many  of  the  pricits  we  pOBseas,  taken  ten  or  fifteen 

(are  ago,  show  unmistakeable  signs  of  fading,  and  even  those  which 

Pe  still  whole  and  fi'ee  fi*oai  blemish  will,  in  all  probability,  suSer  per- 

Bptibly  after  a  few  score  of  years.      This  liability  of  albuminized 

"pmita  to  fade,  and  even  to  disappear  altogether  after  a  lapse  of  time,  ia 

ime  of  the  moat  eerious  defects  connected  with  the  printing  proceaa  at 

present  in  ordinary  use.     Look  at  any  collection,  portfolio,  or  album  of 

(rints  that  have  been  in  exiatence  for  aome  years,  and  there  will  be 

fiiund  many  which,  if  they  do  not  show  diatinct  signs  of  disappearing, 

have  at  any  rate  lost  to  a  marked  degree  their  pristine  freshness  and 

brilliancy.     Thia  tendency  of  photographs  to  deteriorate  is  to  a  great 

citent  inherent  to  the  mode  of  their  preparation,  and  cannot  always  be 

guarded  against.   The  surface  on  which  the  prints  are  produced,  consists 

«l  It  sheet  of  fine  wiiite  paper,  coated  with  a  film  of  albumen,  to  which  a 

Mutable  chloride  has  been  added  in  minut«  proportion.     By  floating 

l^Mn  a  fiolntion  of  nitrate  of  silver,  the  chloride  in  the  alhiunen  becomes 

tnnsfonned  into  chloride  of  silver,  and  gives  up  the  element  with 

which  it  was  previoualy  combined.     The  chloride  of  silver  now  present 

in  the  albiuneu  film  readers  the  latter  sensitive  to  fight  and  capable  of 

\tang  printed  upon  under  a  negative,  the  i-eatdt  thus  obtained  being 

toned  down   to  an  agreeable   colour  by  means    of   a   auitable    bath 

CODtuning  a  compound  of  gold  in  Bolntion,  and  finally  fixed  in  hypo- 

folphite  of  soda,  and  well  washed.    The  operation  of  washing,  to  free 

tbe  print  from  all  traces  of  hyposulphite  of  soda,  is  one  of  the  most 

taut  coimected  with  the  printing  process,  as  the  presence  of  the 

set  quantity  of  sulphur  in  the  fluiahed   print  must  eveutnatty 

g  Bbovt  a  reaction  upon  the  silver,  and  the  destruction  of  the  picture. 

s  by  reason  of  imperfect  washiug  that  so  many  of  our  ordinary 

tograplis  become  discoloured  and  faded,  but  at  the  same  time  even 

e  moat  careful  treatment  in   thia  respect  will  occasionally  fail  to 

nmove  the  destroying  agent,  which  remaiaa  locked  up  in  the  albu- 

l^^^ooa  film,    defying  all   cfEorts  made    to   remove  it.     The   eulphnr 

^^bottuned  in  the  atmosphere,  likewise  exerts  an  injurious  influence  upon 

^Bp?er  prints,  and  on  this  account   it  is  customary  to  cout  valuable 

^Hebires  with  a  film  of  impermeable  varnish,  to  preserve  them  aa  much 

^Htpowible  from  atmospheric  influence. 

!'  It  is  because  of  the  instabihty  of  silver  prints  that  attentitm  has 
bees  of  late  years  directed  to  lie  discovery  of  a  process  by  which 
jiictuice  of  undoubted  permanence  may  be  obtained.  Many  methods 
Dave,  from  time  to  dme,  been  proposed,  and  at  the  present  moment 
there  exist  two  sound  practical  processes  by  which  the  desired  object  is 
Becured.  Both  these  inventions,  which  are  now  competing  for  pubUc 
&VOUT,  are  due  to  investigatoi-s  in  this  country,  the  first  the  carbon- 
proceaa,  cminating  from  Mr.  J.  W.  Swaa.  of  Newcastle,  and  the 
ixicond  the  Wfjodbury  photo-relief  process,  the  invention  of  Mr.  Walter 
Woodbury. 

Both  processes  are  based  upon  the  effect  which    light   has  upon 
"^B  bichromates  of  ammonium   and  potash  when  in  contact  with  an 
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arfTMiic  rabstsooe.  It  is  well  known  thu  if  apcm  a  sheci  of  wtiiA 
paper  coated  with  s  solutiom  of  bichromate  of  pola«h  there  is  laid  U| 
optque  deMfpi  (such  u  a  fcro  teof ).  and  the  surface  exposed  Ui  lif||ld^ 
the  sun's  rays  wdl  act  iipoa  the  oncorenxl  portioos  of  the  sensitii; 
liltn  and  convert  the  Baoie  into  an  ineolnbte  ciiroiaic  compound ;  ~ 
that  if  ihe  stieet  is  Bubaequeutly  washed  in  water,  that  portion  of  t 
Durface  protected  from  light  is  washed  away  (b^g'  still  eolobl^ 
while  the  other  parte  remain  Hualt«red  and  attached  to  the  papeii 
forming'  a  reiireseotatiun  of  the  object  previously  placed  tfaereOB 
This  actiou  of  the  sun  npon  the  bichroroates  is  itte  keystone  of  H" 
two  proceHBt'8,  which  differ,  however,  from  one  another  in  this  esssi 
tial  particular,  that  whereas  in  the  carbon- process  ligiit  is  necesau 
io  the  prodndjon  of  ev-ery  single  print,  in  the  Woodbury  type  il 
•ctitm  is  only  required  iii  m^ing  tbe  first  mabix  or  mould  from  wU 
several  hundreds,  or  even  tfaouEaodt!.  of  impTceeions  way  be  obtaiat 
The  axrhaa  or  autotype  process  has  lately  been  much  simpUtied,  ai 
may  be  briL>fly  desoribed  as  follows : — A  fiuely-ground  pi^^eiit  of  ai 
desired  tint  is  mixed  with  a  certain  proportion  of  gelatine  j  the  two  ea 
stances  are  well  incorporated  and  api^ed  to  the  9Hrfaoc  of  fine  pipd 
which  is  then  tinned  carbon  tissue.  This  tissue  is  float«d  npoit  a  bstht 
biuliromate  solution,  which  impregnates  it,  and  so  renders  It  seuutiTSf 
uftor  exposure  to  light  under  a  negative  for  a  sufficient  peiiod,lli 
print  is  soaked  in  water  and  placed  Face  downwards  upon  a  sheet  4 
glass  or  otherimpernieablesurface,  to  which  it  becomes  firmly  aT"'^'^ 
owing  to  the  suction  of  tlio  gelatine  whea  swollen  with  t 
Immersioti  in  warra  water  sucoeeds,  an  operation  whii'll  has  the  el 
of  removing  the  paper  backing  of  the  tissue,  and  of  dissolnng  w 
that  [Hirtion  of  the  gelatinous  compound  unacted  upon  by  the  Iig4^ 
giadaally  ull  that  is  Bolub)e  disappears,  and  there  then  re^uains  attiMiv 
to  the  glass  an  image  formed  of  insoluble  pigment.  We  are,  bftvevHi 
Iiiokuig  .it  tlie  image  fiwri  the  reverse  side,  or  from  the  bad^  for  k 
tjic  lust  uistance,  it  will  be  rememberod,  we  placed  it  face  downfKil 
ui"»i  the  gliusH  surface ;  we  must  turn  it  round,  therefore,  aD  opW 
tiiiri  iirrt.lLMi  liy  attaching  to  the  imago  a  sheet  of  thin  paper  by  mM 
of  uu  iiillippiive  material,  and  when  dry  tearing  the  same  again  from  it 
glass,  turret hor  with  the  oarbon  image.  Pictures  thus  prodixsed  arol 
tlio  must  durable  Idnd,  especially  if  subss([neutly  treated  with  a  ecdff 
linn  nf  ^lioii  n  in  ammonia,  which  converts  the  gelatine  into  a  i  "~ 
of  Uiatlicr.  The  beauty  arid  detail  {Kissessed  by  these  ]:JiotogTBii 
quite  equal  to  those  qualities  exhibited  by  silwir  pictures,  midci 
prints  are  moreovLT  much  leas  likely  to  become  stained  or  injured  ft 
rough  or  carelexs  usage. 

In  tlio  Wood bury-type- process,  the  prints  are  obtained  by  m 
jiriiiting.    A  stout  slu«t  of  gelati&e  is  impregnated  with  bicbTsi 
solution,  to  mndcr  it  sensitive  to  light,  and  then  placed  in  die  ti 
under  a  negative.    This  operation  finished,  the  surface  of  the  gell 
tinp  is  carefully  washed,  to  remove  those  portions  which  a»  «l 
solul'k\   and   the  result  is  a  picture  in    relief;    where  the  »eg 
wa*  tnuisparnil.  the  rays  of  Ught  have  acted  upon  tho  bichnHnat 
gt'laiinu  luid  n'ndcivd  it  iusolublo,  but  whore  tbe  negative  was  Opaqot 
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"thi  ligbt  hsa  bad  no  effect  upon  the  surface,  and  in  these  parte  the 
^latiae,  being  still  soluble,  ie  easily  washed  away.  This  gelatine 
matrix  is  hardened  by  iDitneniiou  in  alum,  and  then  placed  between  two 
platea  cjf  type  metal,  a'ld  Bubjacted  to  oonsiderable  preBsuru ;  the  result 
ifl  an  impression  or  intaglio  in  the  metal  plate,  or,  as  we  may  call  it, 
aa  engraved  design.  From  this  the  printing  is  thus  procwided  with : — 
A  sheet  of  pa]>er  is  placed  in  position,  and  upon  it  ia  poured  a  little 
pool  of  black  transparent  ink  ;  the  engraved  plate  descends,  presses 
out  the  superfluous  ink,  and  produces  a  fac-simile  of  the  origmal  photo- 
graph. The  shadows  in  the  pioture  being  repreiented  according  to 
tJioir  intensity  by  cavities  more  or  less  deep  in  the  metal  plate,  a 
thicker  or  thinner  layer  of  the  triin8i)arent  ink  is  thus  allowed  to  remain 
npou  the  pap?r  in  those  parts,  while,  on  the  other  hand,  there  being  no 
depression  in  the  plate  where  the  high-lights  are  represouted,  the  iuk 
is  forced  away  from  those  portions,  and  the  white  paper  remains  un- 
cortTod  by  aoy  colouring  matter.  The  gradation  of  tone  in  the 
pcture  is  therefore  obtained  by  layers  of  ink  of  unequal  thickness. 
Tlina  the  Woodbury-prooess  produces  prints  of  great  stability,  and 
without  the  aid  of  the  sun,  except  iu  the  preliminary  production  of  the 
gelatine  matrix  i  this  latter  will  serve  to  furnish  a  dozen  engraved 
pUtes,  and  therefore  by  one  single  exposui'e  to  Ught  we  may  obtain 
thoueauds  of  prints. 

From  tliis  it  will  be  readily  conceived  that  the  Woodbury  and  carbon 
pfoceflses  are  both  essentially  practioai  and  worthy  of  adoption  i  where 
a  large  number  of  prints  are  required,  say  a  few  bundrede  from  each 
ncgvlJve,  the  Woodbury  process  would  be  more  suitable,  but  where 
from  ten  to  a  hundi'ed  copies  only  are  necessary,  the  carbon  process 
would  afipear  better  adapted  for  employment,  as  the  expense  of  carry- 
ijig  on  tiie  Grst  uanied  process  on  a  small  scale  would  be  proportionately 
great.  In  the  General  Photographic  Establishment  at  Woolwich, 
wperations  of  an  experimental  nature  have  been  carried  on  with  the 
carbon -process  with  some  degree  of  success,  and  in  the  course  of  the 
praHeut  year  it  is  believed  that  all  prints  issued  fmm  Woolwich  will  bo 
of  an  absolutely  permanent  character. 

There  is  one  sul>jeGt  to  which  I  cannot  refrain  from  alluding,  before 
leaving  the  question  of  permanent  photography,  a  eubject  which  apr 
pears  to  me  of  weighty  import,  although  perhaps  somewhat  out  of 
place  in  tiiis  paper.  Proposals  have  been  made  from  time  to  time,  and 
among  others  by  a  Mr.  MacLachian  of  Manchester,  as  far  back  as  1 863, 
that  a  nationiU  gallery  of  photogr^hic  portraits  should  be  formed  of 
personages  distinguished  in  arms,  Uterature,  science,  art,  &c.  TliesQ 
(tropositiouB  have  been  combated  on  the  score  that  photographic  pro. 
doct4ons  are  th^uselves  unstable;  but  now  that  we  are  possessed  of  a 
nious  of  producing  permanent  pictures  in  a  simple  and  inexpensive 
manuer,  the  adoption  of  a  scheme  of  this  kind  would  involve  but  httle 
i^KHif  and  trouble,  while  the  value  of  such  a  collection  would  be  incal- 
culable. Engravings  and  oil  pniutings  always  partake  of  the  ideal  to  a 
certain  extent,  and  are  frequently  far  from  being  faitliful  representations 
of  the  great  men  they  purport  to  depict,  whereas  in  a  [Jiotograph,  we 
"     a  true  and  ftutltful  delineation  of  the  features,  exactly  as  they  are 
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reflected  from  the  original  upon  the  camera  screen.     If  t 

of  BBch  a  collection  be  contemplated,  either  through  public  or  prirt 

enterprise,  no  delay  should  occur  in  its  establishment,  and  steps  ou 

at  once  to  be  taken  to  secure  the  negative- portraits  which  at  pr» 

exist  of  men  of  note  who  have  already  left  us,  otherivise  iu  our  apan 

these  valuable  mementoes  may  disappear  and  become  lost  to  as  1 

ever. 

In  concluding  these  remarks  I  have  to  point  out  the  extent  to  w1b( 
photography  is  employed  in  the  various  foreign   War  Departm( 
merely  observiug  that  my  information  iu  this  respect  has  been  collt 
in  most  instances  hvm  reliable  sources. 

America. — During  the  recent  American  war,  the  value  of  photoL 
was  well  appreciated,  although  its  employment  appears  to  have 
merely  resorted  to  for  the  multiplication  of  maps  and  sketches  of 
enemy's  conutry.  For  planning  campaign  raids,  expeditions,  &c,  " 
photographs  were  found  to  be  exceedingly  useful,  so  much  bo  intv 
that  upwards  of  4, QUO  of  them  were  prepared  during  the  period  of 
war.  Besides  the  work  done  at  head-quarters,  each  division  of 
Army  had  a  photographer  attached  for  performing  special  duties 
case  of  need.  A  considerable  saving  of  time  was  frequently  eff* " 
by  employing  the  cameni  in  this  connection,  especially  di 
period  preceding  a  fight,  when  sketches  were  wanted  for  di 
to  different  corps  and  division  Commanders.  Previously  to  ( 
Sherman's  departure  on  his  decisive  expedition,  all  plans  relatinj 
the  topography  of  the  proposed  route  were  coWected,  and  upward 
100  copies  of  each  prepared  for  distribution  throughout  the  C 
command. 

At  the  present  time,  photography  is  employed  by  the  Am^ 
Government  at  the  Army  Museum,  at  the  United  States'  Coast  SoP 
Office,  and  at  the  Treasuiy,  but  at  none  of  these  establishments  ifl 
process  used  in  any  special  manner. 

France. — In  France,  for  some  time  past,  much  attention  has  b 
paid  to  methods  of  employing  photography  in  the  War  DepartnK 
and  more  eepecially  in  connection  with  military  surveying. 
Chevalier  plane-table  has  been  experimented  with,  with  fair  snt 
and  further  investigations  are  now  being  made  with  it  by  the  Mil 
of  Marine  at  Toulon.  Unfortunately,  the  inventor  of  this  ingeai 
instrument  has  recently  died,  and  it  is  feared  that  many  importuti 
pUcations  and  perfections,  which  he  had  elaborated,  have  thos  & 
completely  lost.  According  to  M.  Chevalier's  statement  to  the  I 
peror,  he  professed  himself  to  be  able,  by  means  of  two  photogra 
taken  with  the  plane-table,  firstly  to  regulate  in  the  most  oef 
manner  during  the  night,  the  direction  of  fii-e  and  the  preci 
angle  at  which  the  electric-light  reflectors  employed  against  anypO 
of  attack  should  be  adjusted;  and,  secondly,  to  regulate  convoi^ 
Are,  either  from  one  or  several  batteries,  against  a  fixed  point,  as  eaa 
by  night  as  by  day.  So  plausible  did  M.  Chevaliei-'s  proposals  f>^^ 
to  the  Emperor,  that  a  series  of  experiments  was  ordered  to  be  unaw 
taken  in  this   directioji  as  sonji    as   the    Toulon   inquirv   had   tan 
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minated,  but  in  the  meantime  M.  Chevalier's  death  has  nnfortunately 
oonirred. 

The  production  of  military  plans  and  maps  is  undertaken  with  the 
•id  of  photogn^hy  at  the  French  War  Departmeut,  in  pretty  nearly 
the  same  manner  as  at  Southampton ;  but  there  is  one  application  of 
tbe  art  which  appears  to  have  been  found  exceedingly  practical  and 
BQCcessful,  and  which  might  with  benefit  be  adopted  into  this  country. 
Tbe  sealed  patterns  of  articles  of  field  equipment  and  other  warlike 
neoessaries  are  photographed  on  a  small  scale,  and  prints,  with  dc- 
acriptions  attached,  distributed  to  Army  Storekeepers,  Commanding 
Officers,  and  other  heads  of  departments.  By  the  adoption  of  tliis 
ooone,  when  the  supply  of  any  particular  store  is  necessary,  the 
Officer  demanding  the  article  is  incapable  of  making  a  mistake  either 
in  the  nomenclature  or  description  of  the  store  required,  thus  prevent- 
ing any  loss  of  time  occurring  from  incomplete  or  erroneous  instruc- 
tioDa.  Mistakes  and  delays  of  this  kind  were  formerly  not  of  un- 
faeooent  occurrence  in  the  correspondence  between  different  branches 
oftneWar  Department,  and  in  demands  received  from  colonial  stations, 
but  by  this  simple  precaution  the  supplies  of  war  material  arc  now 
Biid  to  be  greatly  facilitated.  In  this  country  we  iiave  already  an 
exoeedingly  complete -catalogue  prepared  by  the  Controller  of  Stores 
tt  Woolwich,  comprising  every  description  of  warlike  implement,  and 
it  would  certainly  be  a  valuable  addition  to  this  volume  if  photogi-aphic 
ilhiBtratioDS  of  some  of  the  more  important  articles  were  added  in  the 
fonn  of  an  appendix. 

Austria. — In  the  late  German  war  no  steps  were  taken  by  the 
AoBtrian  Goveniment  to  employ  photography  in  the  field.  In  the 
Military  Geographical  Institute,  however,  a  numerous  series  of  plans 
of  the  more  important  towns  and  fortresses  of  Prussia  and  Saxony 
vwe  prepared  bv  means  of  the  photo-lithograpliic  and  ordinary 
photographic  metnods. 

^  Belgium. — The  Belgian  War  Office  employs  photography  to  a  con- 
Bderabie  extent  in  their  Topographical  Department,  frequently  using 
tka  process  of  printing  by  development,  when  copitjs  are  recjuired 
^out  delay. 

Holland. — In  Holland  there  exists  a  phot4:)grapliic  establishment  in 
ttmection  with  the  Ministry  of  War ;  it  is  stationed  at  tiie  Hague, 
^  is  under  the  direction  of  Captain  Van  der  Beeck.  Photo-litho- 
pa{)hy  has  been  used  in  this  establishment  to  some  extent,  in 
5<eparing  a  collection  of  sketches,  of  artillciy  requisites.  (Jhromo- 
■tiK)graphic  maps  are  also  prepared,  as  likewis(^  other  prints  and 
ksigna  for  military  purposes. 

Prussia. — No  official  use  was  made  by  Prussia  of  photography 
luing  the  late  campaign,  although  it  is  mentioned  on  good  authority 
fcftt  a  short  time  previous  to  the  breaking  out  of  the  war,  tho  art 
•d  been  employed  by  the  Government  for  securing  laudsca^KJ  views 
t  Bohemia  and  other  interesting  localities.  The  formation  of  a 
■botographic  establishment  has,  however,  just  bo(?n  dt^cided  upon, 
hhoagh  no  definite  steps  in  regard  to  it  have  yet  been  taken. 

Photography  thus  serves  some  very  iniiM)rtaiit  puriK)ses  in  connee- 
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tion  with    the  puranit  of  warfare,  pnrpoBea  which  will,    no    i 
become  more  extended  from  day  to  day  aa  tlie  art  progresses  towards.l 
perfectioii.     That  we  sliall  soon  witneBB  thia  conBummation  there  ia 
every  reaaon  to  believe,  more  especially  when  it  ia  remembered  thaC 
the  radical  improvements  already  effected,  have  all  taken  place  within 
the  space  of  thirty  years  ;  for  althongh  more  than  half  a  centuty  hM 
elapsed  since  a  reflection  of  nature  was  first  caught  mj  and  eecnred  u 
the  camera  (May,  1816)  by  Nicephore  Ni^pce,  a  sub-LieutenMit  in  '' 
French  Army,  no  information  on  the  subject  of  photograriiy  was  n 
known  nntil  his  surviving  partner,  Dagnerre,  pnwished  the  D^ 
type  process  in  1839.     The  art  of  photography,  as  it  exists  at  p 
is  widely  different  from  the  procossoa  of  MM.  Ni^pc*  and  Da_ 
Those  gentlemen  made  us  acquainted  with  theoretical  photograpl: 
only,    and  it  is  due  mainly   to    the    exertions  of    Mr.   Fox  Talbo 
Mr.   Archer,    and  Sir  John   Herschel,  that  the  art  has  reached  il 

f  resent  advanced  state  and  been  rendered  practicable  to  all  the  wor" 
t  would  indeed  be  hard,  then,  if  the  Scientie  of  War  could  not  deriv*  J 
some  aid  from  thia  nniversal  process,  of  which  a  soldier  waa  the  priiW  1 
cipal  originator. 
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Monday,  June  14th,  1869. 
AmoRAL  Sm  HENRY  J.  CODRINGTON,  K.C.B.,  in  the  Chair. 


lAlIE  of  KEICBBB  who  joined  ilie  Inititation  between  the  7th  und  14th 

June,  1869. 

ANNUAL. 
Bridfon,  T.  B.,  Capt  7th  Boyal  Lane.  Militia,  1/. 


"THE  LAUNCH  OP  H.M.S.  'NORTHUMBERLAND.'" 

^  Bear-Admiral  Sir  John  C.  Dalrymple  Hat,  Bart.,  C.B.,  M.P., 

F.R.S.,  &c. 

^  John  Hat  :  The  drcnmstances  of  my  appearing  before  this  meet- 
]%to  read  this  paper  is  one  that,  perhaps,  deserves  some  apology. 
V^  fact  is,  that  not  only  in  looking  over  the  records  of  this  Institu- 
^Oiii  hot  in  looking  over  other  records,  I  found  abundance  of  informa- 
"^  ts  to  the  process  of  building  ships,  and  a  great  deal  of  information 
^  to  what  we  ought  to  do  with  a  ship  after  she  is  launched,  but  the 
jl^ial  process  of  transferring  the  ship  from  the  place  on  wliich  she  is 
"'^  to  the  water,  is  nowhere  descrili^d,  scientifically.  It  is  described, 
^owme,  in  various  forms  in  newspapers,  where  we  see  acc«)unts  of 
|be  lannches  of  ships ;  but  there  is  no  information  available  for  an 
Jfceror  any  person  engaged  in  ship-building,  who  wishes  to  ascertain 
factually  to  launch  a  ship,  as  to  what  the  arrangements  for  a  launch- 
ll^  m.  It  so  happened  that  I  had  something  to  do  with  the  launch 
€1  the  "  NorthmnlKirland  "  some  years  ago ;  and  when  I  was  endea- 
^^innng  to  describe  it  to  my  friends,  and  was  anxious  to  describe  accu- 
'^y  what  had  passed,  I  found  when  I  came  to  reduce  it  to  writing, 
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the  trnthof  Lord  Bacon's  famous  maxlro,  that  ''speakin^makeaoi 
ready  man,  reading  makes  one  a  learned  man,  and  writing  makes 
an  exact  one,"  I  found  when  1  came  to  reduce  this  account  to  wril 
that  1  WHB  not  at  the  fiiat  alteuipt  bo  exact  as  I  conid  have  wis! 
Tfavreforo,  I  am  oxtrcmely  happy  to  eoe  one  gentleman  jiraseot  < 
evening  to  whom  I  iim  iitdcbted.  Mr.  Luke,  a  gentleman  connected  n 
the  Admiralty,  who  gave  me  a  great  deal  of  technical  infortimlion : 
fact,  alinoBt  the  whole  of  the  technical  infonuatiuii  emboilied  iu  tliia  pu^ 
and  enabled  me  exactly  to  describe  what  occurred.  All  I  claim  creoil  1 
is,  the  having  reduced  that  information  into  a  form  in  which  I  thoiu 
it  might  he  useful  to  this  Institution  to  put  on  their  records,  ao  u 
anybody  having  such  heavy  bodies  as  thia  slup  to  move  imder  n 
exceptional  circumetanccs,  might  be  able  to  refer  to  those  records  : 
information  on  that  point.  I  claim  nu  further  originality  for  the  pa] 
than  that.  With  the  permission  of  tlie  meeting,  1  will  now  read  i 
paper  which  I  have  drawu  up  with  the  asBistanco  of  M>.  Luke,  a 
which  I  presented  to  the  Coimcil  of  this  Institution  some  time  ago, 
be  placea  on  their  recorda. 

The  lannch  of  Her  Majesty's  Ship  "  Northumberland  "  is  the  subja 
which  1  propose  to  describe  this  evening.     It  has  a  twofold  iutereit 

Firstly,  because  of  the  immense  weight  snccesafully  set  in  motic 
and 

Secondly,  because  of  the  mechanical  oontiivances  by  which  th 
motion  was  obtained  and  controlled. 

No  doubt  many  whom  I  address  are  far  more  competent  than  1 11 
to  illustrate  such  a  subject,  but  as  circumstances  placed  me  in  a  poi 
tion  to  watch  the  building  of  that  ehip,  and  in  some  degree  to  aid  I 
heir  sucoeesful  launch,  J  am  perhaps  more  able  than  tuoBt  peo|iIe  I 
relate  the  transaction. 

In  the  year  1861,  it  was  decided  to  build  three  Iron-clad  shipsi 
Buch  a  si£c  that  no  difficulty  would  exist  in  clothing  them  completel 
with  thick  iron  armour. 

Up  to  this  time  om-  largest  ships,  such  ag  the  "Warrior"  ■ 
the  "  Black  Prince,"  were  only  armour-clad  in  that  portion  of  the  il 
in  which  the  gnua  are  usually  mounted ;  and  about  170  feet  in  Ir 

part  at  the  bow  and  part  at  the  stern,  was  not  coated  with  iron  ar 

This  mode  of  construction  was  adopted  to  rcUeve  the  extremities  d 
the  ship  from  a  weight  wliich  would  have  made  her  much  less  bnoyul 
and  safe  at  sea.  But  in  order  to  protect  the  ship  from  being  ewilj 
sunk  by  shot  which  might  penetrate  the  bow  or  stem,  the  ship  wu 
divided  into  many  compartments,  so  that  only  those  which  wore  p<~ 
forated  should  fill  with  water. 

These  compartments  were  in  themselves  a  sonrce  ot  weight,  ai 
rendered  the  ship  less  convenient  than  if  less  subdivided. 

It  was  found  that  by  increasing  the  tonnage  of  the  "Warrior"*" 
cloas  by  about  600  tons,  ships  might  be  built  completely  annoured,aiid 
yet  iu  all  respects  fit  for  sea. 

For  this  purpose  the  "  Minotaur,"  the  "  Agincourt,"  and  the  "Sw* 
thumberlaod  "  were  commenced  Iu  1861. 
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hi]  now  describe  these  ahipa.  which  are  almost  identical,  though 
lig^t  changes  were  made  at  a  late  date  in  the  arrangement  of 
Qour  of  till.'  "  Northumberland,"  by  reducing  the  weight  of  some 
armour  at  the  extremities,  in  order  to  enable  the  authorities  to 
I©  her  armament  by  giving  this  ehip  very  heavy  gim«, 

QgtU  of  the  "Northumberland"  is  ..         ..  400 feet 

h,  extreme    . . . .  59  ft.  3i  in. 

of  hold,  i.e.,  lower  deck  to  keel 21  ft.  1  in. 

depth 42  ft. 

ge — builder's  measurement. .         0,621  tons 

Crer  of  engines,  nominal  1,350  h. p. 

draught 25  ft. 

kt  of  portaill  from  water 9  ft, 

^•plated  below  water  . .  . .  6  ft. 

ber,  QrifBih'B,  four-bladed,  diameter         . ,         . .  24  ft. 

28  ft.  C  to  22  ft.  6  in. 

ar-plates,  5^  inches,  tapering  to  3  mches  forward 
aft.  and  2  inches  under  the  counters.  The  wood 
king  of  teak  being  9  inches  tluck  amidships,  and 
ired  to  6  inches  forward  and  aft. 

]t  of  armour-plates  on  the  ship  when  launched  . .  1,247  tons 

g  the  total  weight  launched  . .         . ,         , .  7,100  tons 

I  difference,  however,  is  to  be  observed  in  the  three  ships : — 

"Minotaur"  was  launched,  from  the  Thames  Iron  Works  with 
40  tons  of  armour-plates  on  her  sides.  The  rest  were  added 
ihe  was  water-borne  and  in  the  basin, 

"Agincourt"  was  built  and  completed  by  Moasvs.  Laird  in  a 
■ok,  and  was  floated  out  of  it  when  complete, 
i. "Northumberland"  was  armour-clad  (all  but  a  few  plates) 

Uimching,  and  thus  was  the  heaviest  body  ever  moved  along  a 

]aoBch. 

ya  single  launch,  because  the  "Great  Eastern"  was  launched 

eral  ways,  and  was  built  broadside  on  the  river,  so  that  the  keel 

t  right  angles  to  the  launch ;  whereas  the  "  Northumberland  " 

tmched  stern  foremost  in  the  ordinary  maauer. 

here  it  may  be  advisable  that  I  should  endeavour  to  describe, 
mage  as  devoid  of  technicality  as  possible,  the  process  of  launch- 
(hip. 

s  are  generally  built  on  blocks  of  wood  or  piles  placed  at  short 
See,  on  which  the  keel  is  laid. 

ui^r  surfaces  of  these  blocks  are  placed  so  as  to  show  a  con- 
a  inclination  or  declivity  of  from  ^  an  inch  to  |ths  of  an  inch  in 
»t. 

keel  thus  slopes  towards  the  water  at  the  inclination  best  suited 
condition  and  depth  of  water  of  the  river  or  harbour  that  is  to 
'  the  ship.  If  the  vessel  is  small  and  short,  and  the  water  deep, 
i>  every  advantage  in  a  rapid  descent.  If  the  vessel  is  large 
2  G  2 
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aud  heavy,  tLea  a.  Blower  and  more  gradual  launch  is  more  desiniblfl, 
and  tho  more  so  when,  as  in  the  case  of  the  "  Northiimberloud,"  tlia 
vessel  was  80  hug  and  the  water  bo  shallow,  that  a  descent  at  loi' 
great  an  angle  might  have  caused  the  st«m  post  of  the  uhip  to  Btrila 
the  bottom  of  the  river  before  the  bow  was  clear  of  the  slip,  aad  tlu 
vessel  fairly  afloat. 

Well,  aa  1  have  aaid,  ships  are  generally  built  on  piles  orblocto 
placed  at  an  angle,  and  as  the  stmcture  rises  on  each  side  of  tb»t 
blocku,  and  the  sides  of  the  ship  are  formed,  it  is  supported  by  ahoit* 
or  props  of  timber,  the  lower  end  of  each  resting  on  the  bottom  « 
aides  of  the  slip  or  dock  in  which  the  ship  is  being  buiit,  and  the  iippw 
end  against  a  portion  of  the  side  of  the  ship. 

Each  shore  is  made  to  receive  its  fair  share  of  the  weight  ol  tbt 
ship  by  means  of  wed^s  driven  in  at  the  heels  of  the  shores. 

When  the  ehip  has  been  completed  to  a  fit  state  for  floating  n 
launching,  her  weight  has  then  to  be  transferred  from  the  blocki  at 
which  her  keel  has  liitherto  rested,  and  from  the  shores  which  supptnt 
her  sides,  to  the  aliding-waya  down  wliich  she  is  intended  to  W 
launched,  into  what  is  t^led,  rather  inappropriately,  her  native,  b ' 
more  justly  her  adopted  element. 

On  each  side  of  the  blocks  on  which  the  keel  is  resting  are  othlf 
piles  or  blocks,  and  on  them  are  built  the  sliding-ways.     These  a ' 
formed  of  thick  plank,  the  whole  made  strong  enough  to  bear  t 
weight  of  the  ship. 

•Tne  outer  edges  of  the  sliding-waya  are  placed  so  that  the  fl 
shall  be  a  little  wider  than  one-third  of  the  extreme  breadth  of  tlM 
ship,  or  one-sixth  of  the  extreme  breadth  of  the  ship  on  each  side  il 
the  keel.    This  aiTangement  makes  it  obviously  impossible  for  a  si "~ 
to  tumble  over  on  her  side. 

Uuder  the  ship  is  built  a  cradle  with  a  smooth  under  surface  restisj 
on  the  smooth  upper  surface  of  the  sliding-ways. 

So  long  as  the  ground  and  cradle  are  not  crushed  or  cotaprCBV 
the  ship  must  be  firmly  balanced. 

For  the  cradle,  on  any  given  side,  would  only  have  one-third  outnd 
and  two-thirds  on  the  other  side  to  hold  it. 

Persons  unacqutunted  with  the  principles  and  practice  of  launchit 
ships,  often  express  their  siu^riae  when  they  first  see  so  mudi  of 
ship  apparently  unsupported,  and  overhanging  its  cradle,  and  r-^ 
naturally  entertain  fears  lest  she  should  topple  over;    but  as  al 
explained  there  can  be  no  danger. 

The  sliding-ways  for  large  ships  of  ordmary  weight  are  eadi  1. 
2^  to  3  J  feet  broad  (in  the  *'  Northumberland's"  case  they  were  S^  f« 
broad),  and  their  inclination  and  declivity  are  governed  by  the  siae  of  6 
ship,  rise  and  fall  of  tide,  depth  of  water,  and  other  cimunBtancX 
wlucb  the  person  responsible  for  the  launch  has  to  consider  before  I 
determines  tho  degree  of  inclination  at  which  the  ship  is  to  bo  bd 
and  launched. 

ITie  shding-waya,  as  already  described,  have  about  five-eighths  < 
an  inch  to  the  foot  of  inclination,  and  in  many  cases  tbis  is  anar""'  * 
increase  aa  it  approaches  the  water.    This  conBtruction  is  i 
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partly  to  give  a  camb  or  curve  to  the  centre  of  the  ways  to  obviate 
any  teiideD(^  to  sink  there  from  the  weight  of  the  ship,  and  partly  to 
asaiat  the  ship  in  her  descent  into  tlie  water,  as  the  immersion  of  a 
part  of  the  sMp  has  a  tendency  to  arrest  her  progress  into  the  water. 

In  the  case  of  the  "Northumberland,"  the  higher  end  of  the  sliding- 
ways  had  an  inclination  of  Aths  of  an  inch  to  the  foot.  At  the  centre 
•^^ths,  and  at  the  lower  ena  about  i  of  an  inch  to  the  foot. 

Ou  the  outer  edge  of  the  sliding-ways  are  fixed  what  are  called 
*^  ribbandB,**  to  keep  the  ship  in  the  proper  line  for  launching,  and  to 
prevent  the  cradle  from  slipping  off  the  slides. 

The  upper  surface  of  the  sliding-ways,  or  fixed  ways,  and  the  under 
Bide  of  the  bilge-ways,  or  moving  ways,  are  thickly  coated  with 
melted  tallow,  oil,  and  patches  of  soft  soap.  The  bilge-ways  are  then 
placed  on  the  elicUng-ways,  the  two  greased  surfaces  coming  together. 

The  space  between  the  top  of  the  bilge- ways  and  the  bottom  of  the 
ship  is  filled  in  amidships  with  solid  pieces  of  fir  timber,  and  forward 
ana  aft  with  shores  or  vertical  pieces  of  timber  called  poppets,  their 
lower  ends  resting  on  planks,  which  again  rest  on  broad  oak  wedges, 
placed  nearly  close  together,  the  whole  length  of  the  cradle,  on  the 
maide  next  the  keel,  and  on  the  outside  next  the  ribband  between  the 
solid  plank  and  the  bilge-ways. 

When  the  cradle  has  thus  been  formed  and  completed,  and  it  is  time 
to  prepare  for  launching,  these  wedges  are  simultaneously  driven  in 
by  a  very  large  number  of  shipwrights  with  mauls  (or  large  iron 
hammers),  and  the  weight  of  the  ship  by  the  power  of  these  wedges, 
is  thus  transferred,  from  the  keel  blocks  and  shores  on  which  the  ship 
Binoe  her  commencement  has  hitherto  rested,  to  the  cradle  resting,  as 
already  shown,  on  the  sliding-ways. 

On  eadi  side  of  the  cradle  near  the  bow,  is  a  large  piece  of  timber, 
with  one  end  against  the  bilge- ways,  and  one  end  against  the  sliding- 
ways,  and  these  two  act  as  pauls  to  hold  the  ship  up  to  the  moment 
(tf  iaonching.    They  are  called  the  dog-shores. 

When  nearly  time  for  launching,  the  keel  blocks  (with  the  exccp- 
tion  of  three  or  four  left  to  assist  the  dog-shores  in  preventing  the  ship 
moving  too  soon  down  the  sliding-ways)  and  the  shores  are  removed, 
and  the  ship  is  then  suspended  on  the  cradle  ready  for  launching. 

When  the  time  arrives  for  launching,  which  is  generally  about  a 
quarter  of  an  hour  before  high  water,  to  ensure  launching  at  slack 
water,  the  dog-shores  arc  simultaneously  knocked  away,  and  the  ship 
slidea  down  the  greased  incline-planes  into  the  water. 

Ab  Boon  as  the  ship  is  afloat,  the  cradle,  which  is  not  fastened  to  the 
bottom  of  the  vessel,  floats  up  from  underneath  and  the  ship  is  free. 
For  these  remarks  as  to  the  general  nature  of  a  launch,  I  must  apolo- 
gise^ observing  that  they  will  make  it  much  more  easy  to  miderstand 
what  is  now  to  follow. 

I  most  beg  of  you  therefore  to  imagine  H.M.S.  "  Northumberland  " 
prepared  for  launching  in  the  mode  f  have  endeavoured  to  describe. 
It  was  the  17th  of  March,  18GG.  The  Prince  of  Wales  and  a  gay  and 
joyous  company  had  assembled  to  see  the  ^*  Northumberland  "  enter 
the  Thames  from  her  slip  in  the  Millwall  Ironworks. 
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Just  before  high  water,  the  dog-shorea  were  knocked  awayi  the 
Countess  Percy  bestowed  the  highest  titie  df  her  house  npon  tl» 
ship,  aud  after  eotoe  pressure  from  liydraulic  rams  the  "  Northiunbor- 
land"  commenced  her  descent  into  the  river.  At  firet  shft  aeflintd  In 
move  sluggishly,  but  gradually  her  pace  increased,  then  some  hwita- 
tion,  and  then  after  having  moved  178  feet,  she  suddenly  cwiio  lo 
a  atand-stiil.  The  cheering  crowd  were  all  silcjiced  Dismny  wn 
pictured  in  every  coiiuU-riance. 

The  company  at  length  dieperBed;  but  for  a  month  the  railorcU 
launch  the  "  Northumberlaud  was  a  general  topic  of  diHcuHslim,  tuA 
during  that  period  measures  which  eventually  proved  suceoasfal  wer« 
gTadiially  matured  by  the  olHccra  of  the  Millwall  Company,  asMBled 
by  the  able  advisers  whom  the  Admiralty  placed  at  their  disposal,  bf 
the  efforts  cordially  made  by  the  Royal  Dockyarda  in  the  Thames,  luii 
by  the  gCKlwill  and  hearty  co-operation  of  the  workmen  at  Millwail 
and  the  officers,  seamen,  and  marines  who  assisted  tliem. 

When  the  tide  left,  it  was  seen  that  the  afterpart  of  the  bilge-wiyt 
had  only  gone  about  25  feet  beyond  the  sliding-vraya.  and  that  the  ship 
rested  securely  ou  her  cradle  without  straining.  No  harm  was  likeM 
therefore  to  happen  to  so  strong  a  structure;  and  in  fact  nonedri 
arise,  as  the  ship  only  deflected  -Aths  of  an  inch  in  342  feet,  after  «h6 
stopped  until  she  was  finally  launcned. 

From  this  time  forth  every  inventor  in  the  country  had  nosQuiiU  U 
suggest,  and  it  was  not  for  lack  of  counsel  that  the  '*  Northumberiimd' 
rem»ncd  immovable  for  a  month.  Above  4i)0  plana  for  rcleuMiDf  '^' 
were  submitted  to  the  persons  connected  with  the  underlakmg. 
suggested  gunpowder  as  a  means  of  blowing  her  off  itiU)  the 
Some  suggest^  liftuig  by  moans  of  balloons,  and  one  ncttiollyprc 
to  fill  her  with  gas.  and  ao  to  allow  her  to  lift  herself  off  the  si . 
whicli  she  was  built.  A  proposal  was  made  in  sober  cameat  to 
the  dock  with  peas,  whidi  opening  and  expanding  in  the  water  wr 
lift  the  ship  and  allow  her  to  gUdc  down  their  smooth  and  swi 
surfaces. 

A  countryman  of  mine  well  known  and  of  ci-n-^ 
reputation,  came  to  me  one  morning,  and  !  must   1 
to  say,  gratuitously  tendered  me  his  advice.    I   n- 1 
watcuing  the  operations  wheol  was  told  tbatagenili  i 
Bk     After  a  doso  examination  and  some  prcliminarj* 
fij^  **  Sir  John,  if  you'll  alloo  me  I'll  tell  ye  lioo  to  get  iwcj 
aDw  what  the  mainsail  of  a  ship's  made  n' — sluot  nunibt 
VMS.    Welt,  jiat  tok  a  great  wab  u'  that  and  spread  it  ool 
river.    Attach  the  two  romers  to  tbo  dock,  and  to  the  Hbff 
comcr«  attach  two  quiek  rirer  steamers.    Blake  th«m  steam  si 
to  the  shorv.      They*ll  roll  in  a  great  volume  of  water,     tt  will 
tht)  ship  and  tliG  rctuming  wave  will  jj^^t  set  bcf  doon  whar  ve 
her— m  the  rivtr."    I  thanked  lar  kind  frieod.  and  prueused  if  pi 
armngemcnts  failed,  tn  n>nsider  his  |irri{weal. 

At  high  water  on  the  ISth  of  Man-h  Bttvmpts  w«n:  uiMle 
of  hydiuHci  tun,  logs,  GkpsttiM,  ootl  other  applbacM,  to  hi 
but  aa  mtglit  hvn  uea  fip«.ml  iritfuot  eaooeag. 
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It  was  tlien  decided  to  postpone  any  further  attempts  to  launch  her 
till  the  next  spring  tides,  and  in  the  meantime  to  remove  and  re-ffimse 
a  portion  of  the  launch  at  the  forepart,  and  to  provide  means  for  lifting 
the  ship  betweeu  the  afterpart  aud  midships,  eo  ae  to  1i^ht«ii  her  and 
raise  her  weight  off  the  ways  where  it  was  believed  that  the  grease 
had  been  squeezed  and  burnt  out  by  the  friction.  It  seemed  certain 
that  owing  to  the  great  and  conlinnouB  pressure,  the  surfaces  of  the 
bilge-ways  and  slidiug-waye  had  been  brought  into  cohesion  so  that 
it  wa»  necessary  to  tear  tliem  asnnder,  and  it  vrns  also  desirable  to 
throw  the  weight  on  the  newly  greased  waye  at  the  forepart  of  the 
launch. 

Blocks  and  shores  were  accordingly  again  placed  under  the  ship  to 
support  her. 

About  fifty  feet  in  length  of  the  fore  part  of  the  launch  was  removed, 
thia  length  of  slides  ro-grensed  and  launch  replaced,  and  a  new  or  sup- 
plemeutary  lannch  was  built  inside  the  bilge-ways  forwai'd,  which  was 
^o  continued  for  the  whole  length  of  the  sliding-ways.  This  was 
done  for  the  purpose  of  giving  an  increased  surface,  and  so  diminishing 
tbe  friction. 

Twelve  camels  or  pontoon.s  were  built,  having  a  total  lifting  power 
ifi(  870  tons,  and  placed  under  the  after  portion  of  the  midship  body  of 
rtte  ship.  Eight  mooring  lighters,  with  a  total  lifting  power  of  about 
400  tons^  were  placed  nnder  the  countei's,  and  lashed  down  at  low 
Atrater  by  chains  passed  under  the  keel.  A  hydraulic  ram,  with  a 
ptuhhig  power  of  ^00  tons,  was  placed  against  the  stem  of  the  vessel, 
id  two  of  4ij0  tons-power  eacn,  were  placed,  one  on  either  side,  to 
lab  against  the  fore  ends  of  the  cradle.  Cables  from  lighters  in  the 
r  were  brought  to  capstans  on  board,  and  a  steam-dredge  moored  in 
river  brought  a  cable  from  the  ship  to  her  drum,  which,  with  the 
addition  of  several  powei-f  ul  ateam  tugs,  were  to  assist  in  hauling  her  off. 
These  arrangements  were  completed  by  the  30th  March,  and  on  the 
2nd  April  an  attempt  was  made  by  these  means  to  move  the  ship. 
They  f^led  however  to  do  ho. 

The  difficulty  of  bringing  an  equal  strain  on  the  chains  which 
attached  the  mooring  lighters  caused  some  of  them  to  snap;  thus  the 
■oomtemplated  assistance  from  the  Ughlers  was  not  obtained,  and  ihe 
'oBmels,  which  acted  admirably,  had  not  sufficient  lifting  power. 

None  of  the  means  applied  had  however  been  wasted  ;  and  except 
the  chains  which  lashed  the  hghters,  no  nseless  expense  had  been 
iacttrred.  It  was  evident  that  tho  reliance  which  could  not  be  placed 
npon  vessels  or  hghters,  might  fairly  be  placed  on  camels  or  pontoons. 
The  lighters  could  not  be  closely  lashed  to  the  ship,  and  immense  strain 
Was  therefore  brought  upon  the  chains  which  attached  them,  whereas 
the  form  of  the  camel  could  be  adapted  exactly  to  that  of  the  ship,  and 
the  presanro  of  the  water  but  atta<jhed  it  more  firmly. 

It  was  therefore  decided  to  incur  the  additional  expense  of  building 
four  more  very  large  camels,  and  to  fit  them  to  the;  after  part  of  the 
•hip,  and  also  to  support  the  ship  again  on  blocks  aud  shores  as  before, 
nd  sh^t  as  much  more  of  the  launch  as  could  poaaibty  be  got  at  with 
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By  this  means  about  125  feet  additioual  leugth  of  launch  was  k- 
uewed  and  re-greased,  making  175  feet  in  all.  Four  large  camels  wen 
built  and  secured  under  the  quartcrB  with  a  total  lifting  pow<;r  of  2,W 
tons.  Ou  each  side,  an  additional  hydraulic  ram  was  placed  againtt 
the  fore  end  of  eacli  Bupplementary  cradle,  making  altogctlier  Un 
hydranlic  rams,  with  a  pushing  power  of  2,400  tons- 
Two  steam-dredges  were  moored  in  the  river  astern  of  the  siaf. 
To  each  a  13-inch  cable  was  brought,  which  was  taken  from  thw, 
passed  through  blocks  lashed  low  down  on  the  stem-post,  and  brongtil 
to  their  respective  dnims.  Two  23-iuch  cables  were  taken  from  tba 
ship  to  lighters  moored  in  the  river,  which  each  supported  large  block*, 
through  which  threefold  purchases  were  rove  and  brought  to  capatuu 
in  Deptford  Green-yai-d. 

Another  23-iucli  cable  was  taken  to  moorings  in  the  stream,  aod 
hove  in  by  a  threefold  purchase  on  board  the  "NorlhuniberUad." 
Two  line-of-battle  ship's  chains  were  secured  to  the  quarters  of  the  diip 
to  keep  her  in  Hue,  if  the  pressure  of  the  tide  should  tend  to  slew  b«C 
Two  13-inch  cables  ou  the  starboard  quarter,  exposed  to  the  tidcwcif 
brought  to  the  upper  deck  capstans  in  the  ship  for  the  samo  puipoao. 
A  12-incli  cable  ou  the  port  quarter  for  a  similar  purpose.  A  CteM 
lump  was  also  provided  with  a  10-tnch  hawser  to  gaUicr  in  and  holt 
tliu  ship  when  it  was  necessary  to  slip  all  thoec  which  bare  beea 
descrlUjd ;  and  another  10-inch  cable  was  ready  at  the  buoya  to  vup' 
her  to  lier  place  when  safely  afloat. 

In  case  the  tide  should  be  high,  as  it  proved  to  be.  and  the  sJ 
with  all  these  means  of  flotation  and  motive  power  should  become  tot 
lively,  her  bower-chains  were  attached  to  anchors  in  the  yard,  rea^ 
to  slip  at  the  moment  of  launchiug — and  two  hydraulic  rams  of  ♦" 
tons  each,  were  placed  under  the  forefoot,  at  such  an  angle  as  to  ofl 
some  resistance  to  the  ship's  moving.  They  also  were  to  serve  annti 
purpose.  For  being  pressed  upwards  with  great  fui'cc  against  i 
ship  it  was  calculated  that  by  relaxing  them  suddenly  the  ship  mi^ 
be  shaken  on  the  ways  and  thus  assisted  in  freeing  herself. 

In  order  that  no  means  might  l>e  neglected,  the  Space  ntidert 
ship  forward  was  Glled  with  casks  lashed  low  down  so  aa  to  amA 
liftmg. 

Furthermore,  it  was  surmised  that  tho  grou&d-wajB  wotdd  rise  wi 
the  ship  as  they  were  relieved  of  the  enormous  prrssiire  nnder  win 
they  had  so  long  groaned.  To  ascertain  whether  this  wwe  bo,  it  v 
at  tiiBt  proposed  to  employ  a  direr,  but  the  ri^k  to  life  ud  lit 
would  have  been  cousidcrabtc,  and  two  plans  were  devised  to  6 
tliia  iufonuation.  The  one  by  Mr.  Lungley  the  maiiag«r  of  the  w 
lh«  other  by  Mr.  Luke  the  accomplished  Admiralty  OfScer  vrin  I 
superintended  the  assistance  given  by  that  department. 

The  first  wa^  composed  of  two  fine  chains,  one  attached  to  li 
sUdtng-way,  the  other  to  the  ground-way,  the  ends  broogfal  op  a 
rove  torough  two  pullejs  adjusted  to  eqnal  lengths  and  with  weigt 
attached  to  eech.  So  Iveg  as  the  shq>  rose  and  the  weights  oratimi 
to  dueoend,  paripaatt,  it  would  be  diowti  that  the  gnmod-ways  m 
Bpiioging  up  and  still  pnewtg  agaiost  tbe  btlge-w^ys.    £o  soon . 
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;he  weight  atttu^hed  to  the  bilge-ways  began  to  descend  more  than  the 
>ther,  it  would  be  shown  that  a  separation  had  at  last  taken  place. 

The  other  was  a  long  graduated  wedge  with  its  fine  edge  adjusted 
sxactly  opposite  to  the  opening  between  the  two  ways.  A  long  lever 
irorked  by  a  handle  was  fitted  so  as  to  force  it  into  the  opening  when 
t  should  be  able  to  receive  it,  while  the  arc  described  by  the  lever 
legistered  the  amount  of  separation  as  shown  by  the  wedge.  Both  of 
heae  instruments  answered  their  purpose  and  gave  the  necessary  in- 
ionnation. 

Another  precaution  was  taken.  Valves  were  fitted  in  each  camel, 
X)  that  if  owing  to  a  high  tide  the  ship  should  become  too  lively  and 
^  buoyant,  then  water  could  be  admitted  at  pleasure  into  the  camels, 
ind  their  flotation  regulated  as  might  be  desired. 

The  16th  of  April  was  the  day  fixed  for  the  launch ;  but  one  chain 
bad  not  been  properly  secured,  and  it  was  deemed  right  to  delay  until 
the  17th.  It  was  fortunate  that  it  was  so,  for  the  enormous  crowd 
thit  had  assembled  both  in  the  dockyard  and  on  the  river,  made  it 
ihnoet  certain  that  some  accidents  of  a  serious  character  would  occur. 

The  crowd,  much  disappointed,  did  not  return  in  such  numbers  on 
the  following  day,  though  a  sufficient  number  were  there  to  witness 
the  Bocoessf m  effort. 

On  the  17th  the  tide  flowed  to  a  considerable  height,  and  at  an 
hour  and  a  half  before  high  water,  the  instruments  already  described 
bmn  to  show  that  the  ship  was  beginning  to  lift. 

It  had  been  decided  beforehand  that  when  a  separation  of  one  inch 
md  a-half  had  been  shown  to  have  taken  place  between  the  bilge-ways 
ud  the  sliding-ways,  at  the  junction  of  the  old  and  new  ways,  water 
ihoold  then  be  let  into  the  camels  to  maintain  this  amount  of  separa- 
tion. 

From  about  an  hour  before  high  water  then,  water  was  gradually 
admitted  to  the  camels,  and  so  carefully,  that  the  just  separation  was 
exactly  mAintained.  Meantime  all  the  cables  were  hove  taut,  and  the 
*h]p  loDging  to  be  free,  was  straining  at  her  cable  and  grinding  at  the 
dogshores.  Tike  an  impatient  horse  chafing  at  the  bit.  It  would  not 
lo,  however,  to  let  her  go ;  for  an  impetuous  tide  was  still  sweeping 
caross  her  course,  which  if  she  had  been  allowed  to  enter,  would 
^Te  twisted  her  on  the  ways,  and  perhaps  made  her  a  complete 

At  last  the  tide  slackened,  the  chains  were  slipped,  the  pressure  on 
Reruns  under  the  forefoot  was  removed,  the  dog-shores  were  success- 
Uly  knocked  away,  and  the  ship  herself  gently  glided  into  the  Thames. 
O  ended  this  long  and  anxious  labour,  and  the  narrator  of  this,  who 
Bd  some  opportunity  during  the  process  of  encouraging  the  despond- 
^g,  and  stimulating  his  fellow-labourers,  had  the  satisfaction  to  hear 
is  name  mingled  with  the  vociferous  cheers  of  those  who  had  watched 
Is  endeayomns  and  shared  in  his  success. 

The  Cbaibicak  :  Should  an j  gcutlcuian  present  wish  to  ask  Sir  John  Ilaj  any 
wrtion,  or  elieit  further  informatiou  on  the  subject  before  ub,  I  am  iuro  that  ho 


rill  b«  ghul  tojnre  it. 
ComiMnder  w .  Dawbov,  B.N. :  I  rise  to  make  a  few  remarks^  not  with  the  riew  of 
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eliciting  information,  but  with  the  riew  of  oonmtnlating  the  Institation  on  the  ftci 
that  an  Officer  of  the  distinguished  abilities  of  Sir  John  Haj  has  come  forward  to  giro 
lis  exact  information  upon  a  subject  upon  which  we  youn^rer  Officers  require  some 
instruction.  In  mj  jounger  days  I  remember  that  in  the  midshipmen's  berth  the  moet 
popular  books  read  were  Harris's  Heaving  Doum  Ships,  Key's  Becovet^  of  the  Ooryom^ 
Tinmouth's  Points  of  Seamanshipy  our  friend  Sir  Edward  Belcher's  Nautical  Survey- 
ittff,  and  other  such  professional  works.  I  have  always  felt  that  we  very  much  want 
records  of  the  means  employed  in  the  actual  performance  of  exceptional  profeeskmal 
feats,  such  as  that  described  by  Sir  John  Hay.  The  Journal  of  this  Institution^  to 
a  limited  extent,  supplies  that  desideratuniy  but  I  should  like  to  see  it  do  so  stiUmoze. 
In  one  of  the  recent  Journals  there  is  a  most  raluable  paper  (carrying  out  the  sug- 
gestion which  I  have  Tcntured  to  throw  out)  firom  Admiral  Inglefield,  who  described 
what  the  profession  would  nexer  hare  otherwise  known,  Tiz.,  "  the  tactical  perform- 
ances of  the  Mediterranean  Fleet."  Now  Sir  John  Hay  has  brought  before  ui  the 
details  of  a  subject,  on  which  younger  Officers  required  information,  and  for  which  they 
will  owe  him  many  thanks.  It  is  a  point  on  wnich  exact  information  is  rery  jsolAl 
wanted  We  cannot  lay  hold  of  a  book  in  which  to  find  detailed  informatian  with 
reference  to  the  launching  of  ships.  Though  all  of  us  read  at  the  time  with  gre«t  inte- 
rest the  newspaper  accounts  of  the  launching  of  the  "  Northumberland,"  yet  there  are 
a  great  many  additional  professional  details  which  Sir  John  has  brought  before  ue  to- 
day, which  it  is  most  desirable  to  place  on  permanent  record,  and  whidi  I  am  sure  will 
be  read  by  the  Officers  of  the  different  ships  to  which  our  Journal  goes,  with  very 
great  interest.  My  only  regret  is,  that  Officers  with  the  experience  of  Sir  John 
Hay,  who  hare  had  the  actuaJ  superintendence  of  exceptional  seamanlike  1mde^ 
takings  of  this  kind,  do  not  more  frequently  come  forward  to  describe  them  with  indi 
fulness  of  reliable  detail  for  the  instruction  of  younger  Officers.  I  would  fontore  to 
throw  out  a  suggestion  to  the  Council,  whether  it  would  be  possible  to  induce  tht 
Admiralty  to  encourage  Officers  of  the  Fleet  to  supply  information  regaining  any 
exceptional  work  that  they  might  be  engaged  upon,  for  the  benefit  of  their  less 
fortunate  brother  Officers.  Naturally  Officers  cannot  furnish  such  information 
without  the  permission  of  the  authorities,  and  they  may  perhaps  be  too  modeet  to 
ask  for  that  permission,  unless  positive  encouragement  be  given  on  the  part  of  the 
Admiralty  to  supply  it.  It  is  only  those  Officers  who  have  actually  had  Uie  conduei 
of  such  work,  who  can  really  supply  the  exact  detailed  information  which  is  required, 
and  wliich  I  am  sure  we  shall  all  feel  the  need  of  when  the  day  of  trial  comes,  when 
we  are  called  upon  to  carry  out  works  of  a  similar  nature. 

Admiral  Sir  Edwabd  Belcher  :  Some  allusion  has  been  made  in  thepaper  to 
peas.  I  do  not  think  Sir  John  Hay  has  &irly  dealt  with  the  question,  liie  letter 
that  I  wrote  upon  the  question  of  these  peas  had  no  reference  whatever  to  placing 
the  peas  in  the  dock.  There  is  a  certain  modus  operandi  by  which  you  may  dednos 
an  enormous  power  from  very  tririal  means.  We  know  that  no  direct  power  that  yoQ 
can  exert  will  rend  millstones.  But  if  we  adopt  the  proper  and  simple  power,  thai 
is,  by  using  wedges  of  willow,  baked  and  deprived  of  moistiure,  and  drive  them  into 
ridges  or  channels  cut  round  each  stone,  ana  allow  water  to  flow  down  over  the  top 
(by  the  very  same  action),  during  the  night  the  capillary  tubes  are  filled  and  the 
courses  are  found  to  be  separated.  No  one  sees  the  separation  in  action,  bat  it  is 
known  to  take  place  from  capillary  action.  In  a  similar  way  the  Portoguase 
separate  immense  pieces  of  granite,  as  long  as  this  room  (20  to  30  feet  in  one 

C9),  by  the  use  of  very  small  iron  wedges,  and  veiy  sli^t  taps  vrith  the 
mer.  The  Chinese  also  pursue  the  same  course.  After  I  wrote  the  letter 
alluded  to,  I  took  the  trouble  to  have  a  set  of  cylindrical  instmments  con- 
structed of  sheet  zinc,  and  at  the  following  meeting  of  the  British  Association  I 
placed  it  on  the  table  of  Section  Q-,  at  Nottingham,  and  with  one  pint  of  peas  I 
raised  1  cwt.  one  inch  in  twelve  liours.  Consequently,  one  cubic  foot  will  raise 
6,824 lbs.  (or  2*6  tons).  And  if  the  power  of  the  peas  had  been  exerted  in  a  proper 
manner,  &irly  brought  into  play,  the  *'  Northumberland "  might  hare  been 
moved.  But  the  question  was  not  whether  she  should  be  moved  one  inch,  but  a 
series  of  inches  ;  and  that  result  must  have  been  carried  out  by  a  series  of  tubes, 
those  tubes  not  exceeding  4^  inches  in  diameter. .  I  would  rentnrs  to  say  thai  by  ifaa 
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Mof  MS,*  bj  musttfd  teecL,  or  sawdust,  a  greater  lifting  or  lateral  power  can  be 
nerted  than  jou  can  possibly  gain  bj  anj  mechanical  powers  that  are  known  to  you. 
Conieqaentlj  the  question  of  peas  is  not  quite  so  ridiculous.  I  have  the  same  imple- 
Bients  at  home ;  and  if  any  one  would  like  to  see  the  experiment  tried,  I  shall  be 
bupj  to  show  them. 

Mr.  C.  F.  Heitwood,  N.A.  :  Before  Sir  John  replies,  I  should  like  to  make  one  or 
two  remarks,  inasmuch  as  the  slip-way  was  built  after  my  own  plans,  and  the 
"  Korthumberland,"  herself  laid  down  under  my  direction.  A  good  deal  of 
erUieism  passed  at  the  time  of  launching  this  ship,  as  to  the  cause  of  her  not 
bong  launched,  as  it  was  liopcd  she  would  be.  If  you  will  allow  me,  I  have 
hen  a  sketch  of  the  slip-iA-oy  and  ship,  which  I  think  will  enable  me  to  explain 
mdily  the  circumstances,  and  saye  a  good  deal  of  talking.  I  should  like  first  to  state 
the  reasons  for  building  the  "  Northumberland"  in  an  oxoavated  slip-way,  or  partial 
M,  ind  not  as  the  "  Minotaur."  The  **  Minotaur"  was  built  on,  and  wai  launched 
bom  the  ordinary  height,  the  same  as  the  *'  Himalaya,"  and  other  merchant  ships.  In 
As  cue  of  the  "Northumberland"  it  was  contemplated  to  build  o?er  her  an  iron  roof, 
thesune  as  we  have  in  all  Her  Miyesty's  dockyards.  It  became  neoeMHuy,  therefore,  to 
build  this  large  ship  as  low  down  as  possible,  so  as  not  to  roQuire  a  greater  height 
of  roof  than  was  absolutely  necessary.  That  was  one  reason.  ^Hien  we  had  another 
Mnn,  and  that  was  a  commerciid  one,  viz.,  we  wished  to  utilLse  this  slip-wa^  after 
Iwidiimg  the  "  Korthnmberland  "  as  a  slip- way  for  hauling  up  ships  for  repairs,  for 
tkeoosti?  it  was  between  £7,000  and  £8,000,  which  it  would  not  hare  been  judicious 
to  hne  incurred  for  merely  one  ship.  These  were  the  principal  reasons  for  building 
|Ui  '^^'V  or  partial  dock.  IHib  kmd  is  rery  treacherous  ;  in  fact,  most  of 
it  is  wnat  is  termed  '*  made  ground."  It  is  not  rery  solid,  and  the  weight  of  the 
Aip  to  be  built  upon  it  was  rery  great.  MoreoTcr,  it  was  intended  to  put  on  the 
■kofe  of  the  armour- plating  before  launching ;  it  therefore  became  necessary  to 
Nnpate  the  weight  of  the  smp  at  the  time  for  launching,  and  to  give  a  sufficient 
boidation  to  support  this  great  weight.  The  following  sketch  shows  you  the 
Mention  and  plan  of  the  pfles  under  Uie  ship,  and  at  the  siU.  The  ship  in  building 
■M  lupportea  on  rows  of  9  and  7  piles  alternately,  6  feet  apart  throughout  its 
tagth.  This  ship  beine  built  in  a  semi-dock,  a  coffer-dam  had  to  be  built  at  the 
nAmce,  and  made  penectly  water-tight.  Tlio  sill  was  supported  by  a  series  of  piles 
bna  side  to  side,  phuiked  and  filled  in  with  puddled  clay,  and  was  made  considerably 
rtranger  than  the  slip-way.  Now  about  the  launcliing — all  the  circumstances  were 
AotoughlT  studied  when  preparing  the  slip-way  and  the  blocks  for  building  the  sliip 
ifon.  The  incline  of  this  slip- way  is  three-quarters  of  an  inch  in  the  foot,  and  tliat 
n  the  blocks  half  an  inch  in  the  foot.  In  preparing  this  plan,  I  prodded  for  giving 
the  hnnching  ways  three-qiuirtcrs  of  nn  incn  dcclirity  in  tlic  foot,  if  necessary.  The 
>tal  dediTity  given  was  somewhat  less,  but  I  should  not  have  been  satisfied  myself 
viA  lets  than  ]  in.  in  the  foot.  Tet  I  think,  under  the  circumstances,  there  is  no 
■VHim  to  doubt  that  there  was  a  sufficicut  declivity  given.  Now,  let  me  explain 
Sk  cause  of  her  stopping  on  the  "  ways."  In  launcliing,  the  sliip  rests  in  Iier  cradle 
Ba  the  bilge-ways,  which  are  supported  on  a  series  of  blocks  laid  on  the  top  of  the 
^p-piles.    Tlic  ship  then  being  chiefly  supported  by  them, — and  they  atlbnled  a 


koaU  not  have  heen  done.  I  firmly  believe  that  this  error  was  the  sole  cause  of 
>cr stopping  on  the  ways;  and  I  tnink  you  will  see  with  me  tlmt  that  must  have 
•n  the  case,  the  launching-ways  at  the*  !«ill  ))ciug  more  rigidly  supported  than  at 
Qyodierpart. 


Noil. — ^It  was  found,  furtlier,  tlrnt  peas,  after  having  exerted  this  enormous 
nrer  were  not  injurod,  and  wore,  in  fact,  from  the  hout  evolved,  in  a  state  of  advanced 
getafcioa,  and  on  trial  bloomed  and  bore  fruit ! 
A  cubic  foot  (rf  space  can  only  support  (lest  the  tceiyht  qf  the  material  which  encfai$s 

42-5  Iba.  of  fteib,  or  46'4  salt  water.^E.  B. 


nt  about  200 fcef  fnmi  nftcr  iidcofrnddcr  port,  O,  would  wpiMCTitiU pi 
•iiB  slopped  j  thus  you  will  tee  that  tlic  ccntte  of  gravilj  of  llm  • 
beforo  tliat  T«j  rigid  part  the  sill,  uid  thus  the  whole  wtight  of  tl 
7,000  U>m,  bore  oa  that  one  part,  whieli  nrted  a»  a  powprfu!  bmtk  to  i™^  . 
If  a  plan  had  been  dorised  to  itop   the  fliip  when  glidiiig  down  tbat  di 
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nothing  could  hftra  been  dariMd  more  eSi^ient  than  vhst  \tsb  douo  in  this  fate  \>j 
pare  accidont,  bccaiiM  the  whole  weight  of  tlii!  ship  van  grinding  on  that  one  part. 
And  thnt  the  friction  vaa  enormoHi  is  proved  bj  what  Sir  John  Ub;  told  ua,  that 
eren  with  the  great  depth  of  water  oser  it,  he  saw  clouda  of  smote  ooming  up.  The 
beat  there  nai  lery  grvat.  The  vrood  was  eharred,  and  pressed  out  in  a  most  citra- 
ordinary  manner.  This  ii  mj  explanation,  and  I  think  it  ia  a  valid  one,  of  the  cause 
of  the  "  Northumborland"  not  laimohing.  It  was  the  simple  accident  of  supporting 
Iha  wBjs  on  the  sill.  If  tbej  had  not  been  thus  supported,  I  believe  the  ship  would 
hare  gone  off  sotiBfaelorily.  Yet  that  greater  declivity  might,  have  been  given,  I 
will  now  show.  This  sHp-way  was  onl;  bnilt  as  far  ai  the  sill  while  the  ship  was 
bnilding;  tbe  part  outside  was  left  until  the  time  for  launching.  The  perhaps 
too  frequent  change  of  Officers  in  connection  with  tlio  Company  induced  the  mishap ; 
for  it  appears  that  tho  Officers  last  in  charge  of  tbe  works  were  not  fuUy  cogaixont 
of  whst  had  taken  place  previously,  nor  with  tbe  general  plan  of  this  alip-way  ;  u 
they  niade  tbo  taunehing-ways,  outside  the  dock,  on  the  top  of  the  mud-bank,  which 
it  was  intended  to  remove,  therefore  they  practicaUy  diminisliod  the  declivity  of  the 
(lip-WBy.  Now  if  that  mud'bank  hod  been  excavated  as  intended,  it  woiud  have 
teen  very  easy  to  hove  givon  a  declivity  of  three -foiirths  of  an  inoli  to  tbe  foot. 

Sir  John  HiY !  I  am  suro  wo  are  all  very  much  obliged  to  Mr.  Henwood  for  tho 
further  eiplonation  bo  basgiven  us.  I  have  no  doubt  he  is  quite  accurate  in  the 
italement  lie  h&a  made.  Ho  is  much  moro  capable  of  giving  that  information  than 
1  am ;  and  probably  be  would  bo  right  in  the  view  he  has  taken.  Perhaps  Mr. 
Lake  would  say  whether  that  is  his  view,  because  he  is  a  very  practical  man,  and 
•onld  know. 

Ur.  Lt7EB :  I  woidd  prefer  to  leave  this  question  to  Hr.  Lungley,  who  is  now 
ptMent,  and  who  was  manager  of  the  work  at  tho  time.  It  is  a  question  I  would 
nther  not  give  an  opinion  upon,  beyond  stating  that  I  do  not  agree  with  Mr.  Hen- 
*Md  that  what  he  stated  was  the  sole  cause  of  tbe  sloppage. 

Hr.HBNwooD:  I  did  not  mean  to  say  the  eolo  eauae  in  the  sanso  tluit  there 
"i^ht  not  have  been  some  minor  impediment. 

Ur,  LrsE :  I  beg  your  pardon  ;  I  understood  you  (o  say  that  was  the  solo  cause. 
It  might  hare  helped  it,  but  I  do  not  think  it  was  the  sole  cause. 
Hr,  Hshwood  ;  The  principal  cause. 

Ur.  LvKE :  I  do  not  even  agree  with  you  there,  that  it  WB«  the  principal  cause. 
Hr.  Hbnwood  :  Will  you  tell  us  what  was  the  cause  P 
Mr,  LtTEB:    I  will  reserve  giving  an  opinion  until  after  Mr.  Lungley.  who  was 

Tinble  for  the  launch.  My  duty  began  after  the  "Northumberland"  stopped. 
,  LrMQLBT :  I  think  Mr.  Henwood  is  so  far  right— at  auy  rate,  to  a  certain 
itenl — that  there  was  Q  rigid  part  at  the  end  of  the  shipi  that  is  whnt  I  call  a 
Inn.  From  what  I  gather  from  U>.  Ilonwoad,  ho  laid  the  slip  in  a,  certain  way, 
Ud  made  every  calculation  to  ensure  safety,  but  that  he  made  what  we  call  a  dam 
at  the  outer  end  of  the  slip  to  forma  semi-dock,  and  made  that  port  very  rigid.  Of 
MuFM,  the  ehip  settled  down  on  the  ways ;  but  when  passing  over  this  rigid  part 
■be  eotdd  not  settle  down  equally.  There  is  no  doubt  but  that  nnequalness  was 
U»  cause.  If  the  dam  had  not  been  there,  that  is,  if  tho  slip  had  been  made  in 
the  lunal  and  ordinary  way,  the  part  ou  which  the  ship  was  built  being  all  rigid 
*like,  the  "  Northumberland  "  would  have  gone  o^  tbe  nrst  day  as  well  as  the  Iwt. 
5b»  "Northumberland,"  when  she  did  launch,  launched  herself.  Sir  John  Hay 
*>11  pve  me  credit  for  saying  at  tho  time,  "  When  the  ship  goes  she  must  launch 
Mnslf.  Whatever  power  may  be  put  to  launch  her,  when  tbe  ship  goes  she  will 
hunch  herself."  The  obstruction  canssd  by  this  dam  extended  to  about  6  feet  in 
tbe  length  of  ways,  and  formed  a  complete  wedge  on  tbe  surface,  so  tliat  the  ship 
*Diddhave,  as  it  were,  to  run  up  hill.  If  we  had  seen  this  obstruction  at  the 
tiaie,  that  is,  the  day  after  tho  ship  had  stopped,  she  would  have  gone  the  next 
dty.  There  was  no  diffiuultyin  launching  the  ship  aaro  and  except  this  obstruc- 
titni  caused  by  the  sinking  of  the  slip  before  the  ship  came  over  the  rigid  part  in  way 
of  dam,  made  as  Mr.  Henwood  states.  He  eaya  he  drove  five  and  three  piles,  and 
initead  of  making  the  whole  equal  all  tiiroueh,  he  mode  it  unequal  hy  the  dam, 
bftt  wu  the  trap.    If  he  hod  mode  the  aUp  equal  it  would  have  settled  down 
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eqiiall;,  and  the  ship  would  Iuitb  goao  off  the  lint  da;.  In  lafiDS  the  U 
vnja,  we  la;  it  vitli  whnt  wa  oiill  <i  minher,  th&I  U,  arohnd  iipwsrdi  in  Ui 
□f  tU^  tbip  about  6  inrhw.  to  nUow  for  a  acttlemeut,  cu  tlial  than  majU 
chance  of  the  ihip  letUing  tbo  vay»  down  to  niokc  a  hollow  lino  on  t«n.  and 
rodttco  the  incline  of  wayi.  As  soon  u  we  raniov^d  the  obitrucUon,  lliaC  it, 
awar  the  part  forming  the  wedge  (I  maj  «aj,  I  do  not  know  if  UiU  ww  brovfl 
to  the  notice  of  Mr.  Lnke),  andoa  wo  had  now  oTereomc  tbu  difficult;,  t  Mii[ 
the  great  diffloulty  we  1111111  hare  will  ho  Ui  bold  tho  ihip  when  wc  detetniw 
launoh  hor.  Seeing  that  the  ahip  wne  ludf  launched,  nnd  hulf-wsi'  out  of  Iht  i 
there  wonid  come  the  dilKcultj  of  the  doc-ihoras,  b«  wb  were  obliged  ta  g>t 
of  the  dog-shore*  about  on  hour  Aod  a  li»lf  before  high  wWer,  And  at  toon  |- 
dog-thorei  were  gone,  the  ibip  began  to  more.  The  lijdrsulio  were  of  no  na  . 
bawten.  tior  anj  other  asaiitnoco,  were  requinid.  There  was  nothing  battoLeU 
tbip  with  (he  oboin*  und  side  ihgreB,  until  tlje  tide  ceiwud  riuming  up,  and  1^' 
her  go.  I  believe  the  sole  reaMO — I  tpeoli  eandidlj — of  tlio  (hip'i  ttojipu 
the  unequalneti  of  the  foundation  of  the  ilip. 

Sir  Bowiao  Bbicbbb  ;  Did  tba  tide  rise  w  high  that  da;  m  it  ibooU  I 
risen  9  And  did  you  not  have  a  muoli  higher  tide  on  tho  daj  vbea  lb 
launched  ? 

Mr.  LcNOLST :  That  bod  nothing  to  do  nith  it  iu  n;  Duod. 
Sir  EnwiSD  Bslchss;  But  was  that  the  fact  ? 

Mr.  LtrvQiBT  i  I  hod  a  great  lunount  of  trouble  at  the  time.  I  ilo  ni. 
if  the  tide  rose  higher  on  the  dav  the  wu  launuhed  or  not.  I  do  not  tliiaL 
would  hsTo  made  any  difference.  We  had  spring  tides  on  noch  iluj  when  wtlti( 
Inunoh  ber,  imd  there  woe  notmaoh  diiTureiicg.  Theehip  Iift4nl  tbo  nntdati 
■ho  (topped,  and  on  each  day  of  the  ipring  liden  afterwardu,  and  wo  omiU 
account  for  die  stoppage  until  we  dieooTerod  the  hump  under  the  woy  j  "  '~ 
eatnblishod  that  sbe  wai  hanging  on  tbi*  bump. 

Hr.  tjUEii  One  or  two  obserrations  Iwillnowadd.  Attbeuppcrpartof ttiei 
inside  tho  dam  or  groundwny,  U>  which  Mr.  Ilenwood  hiu  alluded,  then  <nl 
almost  total  absence  of  grease  when  we  raised  the  liilge-vay*  ^m  the  atiding-pll 
to  ro-groiLse;  and,  in|inr  opinion,  that  wai  the  prinoipol  cause  of  the  atppp^d 
"  NorthumberUnd."  The  grease  v»»  eo  iqueoMd  oat  and  niellcd,  Hut  IH  twa 
faces  of  the  wood  came  almost  into  a  state  of  eobeaion.  Tliii  abceaca  of  greH 
tbe  upper  part  of  the  wari  was,  therefore,  not  mused  by  the  bileowim  {■ 
over  the  unyielding  port  referred  lo  by  Mr.  Henwood.  Bcfbro  iuoceesfiilty  uawj 
the  ihip,  wo  separated  the  two  surfaces  of  tho  way*,  and  put  in  fre«b  gnue,  ■ 
we  hail  an  opportnnily  of  seeing  that  the  original  grease  wot  vono.  tna 
inspection  of  (he  ways  I  made  after  the  ship  was  launched,  1  beliere  that 
cause  Mr.   Henwood  ntcntioned  portly  uantribuled   to  the   stoppi  * 

the  great  pressure  of  water  aninst  bcr  aft^r-body  ai  she  dnscendo 
so  many  armour. plates,  and  ilj«»ring  so  muoh  water.     Those  two 
opinion,  also  contributed  to  the  stoppage  of  the  ship,  but  the  want  of  greae*  wii 
principal  eansfl. 

Sir  JoBN  HiY  1  I  helievo  there  is  very  little  for  mo  to  reply  to.  1  am  lui* 
addilioaal  information  which  hn«  been  given  by  Mr.  HbdwooiI,  by  Mr.  Lml 
and  by  Mr.  LuVe.  will  elucidate  the  bets  which  I  bare  endeavoured  to  iMordi 
But  I  do  not  think  that  any  of  the  gentlemen  have  mentioned  that  wbioh  I 
Mr.  Henwood,  who  take*  to  himself  the  credit  or  the  bhune,  whiobever  it  m^ 
the  generrd  construction  of  (he  ways,  hoe  not  alluded  to.  that  it  wu  not  ««,_, 

{lated  lo  hiunch  tlie  ship  with  her  armour-plDtea  on.  [Mr.  HiNWooD  ■  Ob,  f 
would  merely  mention  that,  bocaose  I  heUeve  it  was  not  conlenipUled  at  1 
The  weight  was  very  mnch  sreater  than  was  originally  coutempUted.  Tltal  w» 
information  I  received  at  tho  Admirallj.    The  fli-st  jr'-   •■  -  ■     ■        i 


(bip  witkMit  the  plates,  1,700  tons  more  were  set  in  inoLiun  tbau  Uio  Aduir 
oonlemplated.  Mr.  Henwood  may  have  looked  forward  lo  that ;  but  the  i 
traetor*  did  not  eontraot  to  hiunch  the  ship  with  the  plates  on.  Therefore,  thnf 
a  certain  amount  of  eiease,  if  excuse  were  ne>eded.  iu  eipectiug  IJle  ways  to  b«r 
much  greater  weight  than  had  ever  been  oontemplatod. 
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Mr.  HEitwoob :  It  was  coalempUted  to  pat  tba  whole  of  tlir  i 

beforv  iBuncbiug,  oltbougli  not  rerjuirai  to  do  lo  by  the  oootruct. 

llSirJ.  Kay  ;  Of  uourae,  if  tbo  wnys  wcro   intended  to  I'orry  them,  tbo   otlior 

ftuoa  nbiuli  hta  been  atatod  with  regard   to  the  over-etrenglheniug  of  tlio  dun, 

B^nlil  iboir  where  the  brouk  had  bosu  apphed,  and  woidd  i?heek  the  way  of  the  ship. 

Klhink  wo  am  all  agreed  upon  that.     I  Bbnl!  not  detain  the  meeting  furthar  on  this 

HiiBt,  vhich  gsntlsmon  haie  explained  who  are  mora  practicaltj  acquainted  with 

■W  MUect  than  I  am.    With  regard  to  the  peas,  to  nliioU  my  hon.  niid  gallant 

^hand  has  referrod,  I  certainly  did  not  record  that  with  ony  view  of  tUrowing 

ridicule  OQ  the  proposal,  tior  did  I  mEotiou  aoy  caniea.    Hs  was  certainly  one  of  tbe 

KO  who  WTot«  to  me.     All  the  letters  were  replied  to.    I  am  avriire  that  poaa  bBTo 

peM  power.    Wo  al!  of  us  are  aware,  when  the  surgnon  wishes  to  open  (he  ekull  of 

■Buiimal,  that  he  ClU  it  with  peu,  ondmimeraea  it  in  water,  and  the  swelling  power 

of  llie  peat  openi,  in  the  most  insidious  nuumer,  every  joint  in  tlie  atrueture.    Of 

MDPM,  that  migbtpOBsiblj  be  applied  on  a  larger  scale.    But  I  do  not  think  myhon. 

mi  ^aut  friend  in  hia  letter  gave  ua  information  as  to  the  cylindrical  mode  of 

•pplicntion  which  he  has  allnded  to  lo-dity.    I  merely  montionBd  the  proposal  to 

iUtutnte  the  Tost  varietj'  of  auggestioDS  that  we  roccired.    I  did  cot,  perhaps,  giro 

to  it  the  attention  that  it  merited. 

The  Chaikican  ;  I  am  sure  that  ^ou  will  all  join  me  in  saving  that  we  are  Tery 
miioh  obliged  to  Sir  John  Hay  for  thii  mo>t  interesting  dtisariptioa  that  he  has  given. 
Vo  ore  also  very  much  obhged  to  those  gentlemen  who  have  contrihuted  Co  the 
||bbniistioa  that  has  been  given  ua  on  Oie  subject,  bo  that  we  haiB  come  to  a  pretty 
Hr  nodenlaading  of  the  whole  subject.  I  quite  agree  with  Captain  Dawson  as  to 
Is  Mlviaabilily  of  our  having  diicuasions  on  these  particular  points,  to  serca  as 
lUdard  infonnation  for  the  young  eiecntives  of  our  Barrice.  Ii  ii  a  difficult  thing 
Bftwif  out  his  auggestiau  to  print  and  publish  all  that  comes  imder  theobserva- 
TB  «  within  the  eiperience  of  Officers  in  the  Service,  becouBo  we  must  remember 
-'  "lit  oBQ  only  be  done  b;  tho  authoritj  of  the  Admiralty.  The  OlBcer  could 
it  himself  while  he  la  in  the  service,  otherwise  thera  is  a  good  deal  of  informa- 
PBfa]  be  got  fi^>m  the  eiecutives  of  the  service  upon  many  points  analogous  to  the 
or  to  thot  which  Captain  Dawson  mentioned  of  getting  off  the  "Gorgon," 
1  be  standard  information  for  carrying  on  aueh  services  imder  diincult 
sneea.  As  I  said  before,  this  mnat  be  done  hy  permission  of  the  Admiralty, 
I  lewt  H  long  OS  tlie  Officer  ia  on  full  pay.  Wo  aU  of  us  unite  in  Ihuiklng  Bw 
*V  Hay  very  liMrtily  for  hia  paper, 
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B;  Lieut.-Oolonel  J.  Baillu:,  n.M.  Bengal  Staff  Corps. 

_  E  have  been  few  adaptationa  of  this  beautiful  art  to  military 
pttrpoaea,  beyond  that  of  copying,  enlarging,  and  reducing  mapa  and 
pUnsi  but  the  French  Exposition  of  1867  brought  forwai-d  aome  new 
spplications,  which  should  not  be  pftsaed  unnoticed,  ita  tliey  are  cal- 
cnlateil  to  be  of  great  value  to  military  men. 

First,  aa  applied  to  surveying,  we  have  the  ingenious  method  of 
mrreying  by  photography,  invented  by  M.  Augiiste  Chevalier,  and,  as 
itdoea  uot  appear  to  have  been  noticed  in  thia  Inatitutioti,  I  will  briefly 
'  ichbe  it.  Tlie  method  conaiata  in  taking  amall  circular  picturea,  or 
mas,  round   uach   atation  of  tbe  triangulation   into  which  the 
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survey  is  divided.  Tlicse  panoramaB  are  printed  by  the  ordinary  pho- 
tographic method,  and  are  cut  out  and  fastened  on  a  sheet  of  drawing 
paper  in  the  relative  position  to  each  other  which  they  occupied  on  the 
ground  to  be  surveyed ;  and  straiglit  lines  or  radii  being  produced 
from  the  centre  of  each  throngh  the  objects  shown  in  them,  give  by 
their  intersections  the  relative  position  of  eacli  object  oa  the  paper,  so 
that  the  "  fillbg  in,"  as  it  is  technically  termed,  is  completed  as  rapidly 
as  these  intersections  can  be  found.  The  diagram  (Fig.  1,  pi.  xsv) 
explains  the  process,  and  I  need  hardly  point  out  to  you  the  advantages 
it  pOBsessea  over  the  old  method  of  surveying  with  the  plane-table,  the 
pnematic  compass,  or  even  the  theodolite,  since  it  dispenses  with  the 
stow  process  of  observing  each  object  separately,  and  the  liability  to 
any  possible  error  in  recording  the  observation  in  the  fieid-book,  which 
is  DOW  quite  dispensed  with. 

The  camera  employed  is  shown,  in  Fig.  2.    It  consists  of  a  cylindrical 
box  (which  need  not  be  larger  than  the  prismatic  compass),  which 
contains  a  circular  plate  of  glass,  which  is  covered  with  the  sensitized 
collodion  film,  as  in  the  ordinary  process  of  photography ;  the  cover  of 
the  box  revolves  loosely  on  it,  and  carries  tne  lens,  which  is  combine^ 
with  a  prism,  so  as  to  produce  a  horizontal  picture  on  the  glass,  of  an 
object  in  front  of  the  lens :  as  the  top  of  the  box  and  the  lens  ai 
made  to  revolve  round  its  vertical   axis,  a  continuous  picture  g 
panorama  is  produced  on  the  glass  below,  and  of  course  retained  t) 
the  sensitive  film.     The  glass  is  removed,  developed,  fixed,  and  printe 
on  paper  by  the  ordinary  photographic  method,  and  the  picture,  aa 
said  before,  transferred  to   the  di-a wing-paper  in  its  proper  posltia 
One  great  advantage  of  this  method  in,  that  as  the  pictures  accon 
pany  the  plan,  the  General  Officer,  forwhoae  information  it  is  intendei 
has  these  panoramas  of  the  country  actually  before  his  eyes,  and  n 
thus  fonn  au  infinitely  better  idea  of  the  ground,  than  can  bo  conveye 
to  him  by  any  other  system  of  delineation,  however  careful  or  accurate 
and  anoUier  is  that  very  little  drawing  or  filling  in  is  reaUy  uecessan 
as  the  pictures  supply  all  the  minor  details,  and  all  that  is  necessary,! 
to  show  the  intersections  of  the  principal  objects.     Of  course  the  nstf 
of  this  method  would  be  to  a  certain  extent  limited  by  the  small  size 
of  tbo  objects  shown   in  the  panoramas,  and  we  must  still  have 
reconrse  to  the  ordinary  metliod  of  making  grand  geodetjcal  surveys, 
when  the  sides  of  the  triangles  arc  sometimes  a  hundred  miles  in 
length ;  but  for  a  reconnaissance  of  an  intended  field  of  battle,  or  of  a 
fortified  (wsition,  even  occupied  by  the  enemy,  this  method  will  be 
invaluable.    Two  mounted  Officers,  furnished  with  these  cameras,  might 
gallop  up  from  a  given  point,  such  as  a  tree  or  a  bush  (Fig.  5),  counting 
the  paces  of  their  horses,  and  diverging  from  each  other  as  they  ad- 
vanced, to  the  front  of  a  position  even  within  range  of  an  enemy's  guns, 
and  take  each  a  panoramic  view  and  be  off  again  before  hia  tire  could 
open  on  them  ;   and  as  they  would  know  their  distance  from  the  point 
from  which  tliey  started,  which  would  be  also  shown  in  both  panoramas, 
they  would  bring  back  with  them  all  the  information  necessary  for  a 
complete  plan  of  the  position  and  the  country  for  miles  round  it :    this 
could  afterwards  be  plotted  out  in  even  less  time  than  its  surv^ 
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d.  Again,  by  turning  the  instrument  over  on  one  side,  so  as  to 
ike  the  lens  revolve  in  a  vertical  plane,  and  putting  a  white  mark 
t  ou  the  ground  immediately  under  it,  it  cau  be  used  jnat  as 
easily  for  t^ing  altitudes  and  depressions  for  levelling,  bo  that  it  is 
in  fact  a  self-recording  altazimuth  instrument.  I  need  hardly  tell  you 
that  such  an  instrument  is  calculated  to  make  a  complete  revolution  in 
surveying,  and  I  hope  ere  long  to  see  it  largely  used  in  our  Service. 
That  it  bas  succeeded  completely,  I  can  myself  bear  witneaa,  as  I  saw 
in  the  Exposition  a  large  plan  of  the  Chateou  of  Pierrefonds  and  the 
smToiindiiig  country,  produced  entirely  by  this  method,  and  I  have 

here  a  survey  of  the  plain  of  Lougchamps,  near  Paris,  produced  by  the 

^^me  means,  which  I  have  compared  with  plans  surveyed  in  the  old 
^■rey,  and  I  can  answer  for  its  cori'ectnces. 


Pliotography  applied  to  Miip  Dia. 


r  Topography. 


In  the  French  Exposition  there  were  exhibited  some  good  specimens 
'  photographs  from  relief-maps  and  models ;  among  others,  a  map  of 
France  by  M.  J.  L.  Sania,  a  copy  of  which  is  before  you  :  the  original 
model  from  which  it  is  taken  was  also  shown,  1  also  obtained  in 
Paris  some  photographs  from  models  produced  by  M.  Bardin,  who 
devoted  much  time  and  labour  to  topography,  and  who,  I  regret  to 
see,  is  recently  dead.  His  process  of  modelling  was  one  that  I  had 
the  honour  of  euggestiag  iu  a  lecture  at  this  luRtitution  some  years 
1^.  After  making  a  careful  survey  and  contoured  plan  of  the  ground 
to  be  modelled,  he  traced  out  each  contour  on  a  sheet  of  cardboard, 
and  having  cut  it  out  carefully,  he  built  each  contour  up  Li  its  proper 
porition,  so  as  to  produce  a  solid  model.  From  this  he  took  moulds  in 
idaater  of  Paris,  and  from  these,  casts  in  the  same  material,  and  from 
these  again  he  took  photographs,  some  of  wliich  I  have  here,  and 
wMch  ai'o  very  beautiful.  If  you  close  one  eye,  and  look  at  tliem 
yoii  will  be  surprised  to  see  the  wonderful  illusion  of  solidity 
and  relief  that  they  afford.  You  will  observe  that  some  of  these 
fdiotographs  show  the  edges  of  the  cardboard,  so  as  to  give  each 
separate  contour,  while  others  have  only  the  smooth  rounded  surface ; 
he  obtained  this  very  simply,  by  dusting  over  his  casts  with  fine  im- 
palpable powder,  so  as  to  IJII  up  the  steps,  as  it  were,  between  each 
contour,  and  reproduce  the  actual  slopes  of  the  ground.  The  other  maps 
1  have  here  arc  by  Raaz,  of  Berlin,  produced  by  photo-lithography  from 
models.  TliLs,  of  Palestine,  gives  the  effect  of  relief  very  beautifully, 
K-AU  these  maps  are  produced  from  actual  models,  previously  prepared 
surveys,  except  perhaps  this,  of  Asia,  where  a  good  deal  of  the 
al  portion  in  Thibet  and  Chinese  Tartaryhas,  perhaps,  never  even 
visited  by  a  European,  and  must  bo  considered  to  be  "evolved" 
m  the  ima^nation  of  Humboldt ;  it  may  not  however  1^  less  valuable 
that  account.  However,  it  is  niit  so  much  the  maps,  as  the  process  of 
producijig  them,  to  which  I  wish  to  draw  your  attention,  and  it  seems 
to  me  that  we  have  here  a  method  of  producing  maps  and  plauB  by  the 
' '  of  photography,  which  will  supersede  in  rapidity  of  execution  nil 
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the  elaborate  Byetsms  of  "  hill  drawing  "  and  "  scaliM  uf  siiiulc  "  npaa 
which  military  engioeera  have  lately  been  Bpendinff  a  largo  ammint  d 
time  aiid  diacuBsion,  with,  I  fear,  very  little  uee/ulor  practical  tmuU. 
The  great  end  and  aim  of  all  topographical  draninf^  mxat  be,  in  nf 
opinion,  to  produce  to  the  eye,  as  nearly  as  posBibl(\,  vhat  we  lujr 
conceive  to  bo  the  actual  appearance  of  the  surface  of  ibe  nUdi  M 
Been  from  a  considerable  dietancu  above  it  i  but  a  certain  aOrcnmt  4l 
conventional  drawing  mtist  always  be  introduced  into  tiiesc  r^rsM 
tiona,  because  we  require  from  a  map  more  iuformation  thu 
earth's  surface  would  give  us,  even  if  we  could  view  it  in  tltli « 
Setting  aside  the  names  of  places,  wliicb  could  only  be  seen,  petb 
near  some  of  the  railway  stations,  we  should  ecai'cely  be  able  to  m 
out  tbo  outUnes  of  the  great  contiiieiita  and  iaiaml»  into  wliidi 
globe  is  divided  by  the  ocean,  Itecause  water  is  vorj-  hiile  less  trv» 
parent  than  air,  and  at  great  distances — such  as  that  of  the  miwn  iraSf 
the  earth — we  really  see  through  the  ocean  to  the  <le<>pest  nTCCssmof 
its  bed,  and  the  only  evidence  of  its  existence  on  tlie  earth's  miifitl 
would  be  a  slight  deepening  of  the  tmt  of  the  earth,  bke  thai  pminct 
by  looking  at  an  object  through  a  thick  pane  of  glass.    Rivttn,  In  l|^ 
same  way,  which  are  merely  the  intx>rsectioii  of  two  onporftO  planni 
watershed  or  drainuge  would  also  be  invisible.     Kioimtahts,  «gd 
would  oiUv  be  vi«bTe  when  their  ridges  and  ranges  wer»  brigU 
illuminated  on  one  aide,  while  the  other  was  left  in  deep  shade  i  ■ 
this  you  may  observe  for  yourselves  by  cxamiuing  the  moon's  bi 
in  its  different  phases  with  a  telescope.    When  the  light  falls  " 
ou  its  surfiice  at  full  moon,  tlie  mountain  nuiges  are  ecarecly 
though,  with  an  oblique  tight,  they  come  out  with  great  I 
you  may  see   in  some  of   Delarue's  photogn^^s  and   Nkj 
drawings  of  the  remarkable  volcunic  craters  on  it.    Still,  a  , 
graph  of  any  relief  or  aolid  will  always  give  us  a  much  better  h 
of  it  than  any  drnwtng,  howe\'er  eurefully  it  may  be  made,  becao* 
reproduces  the  illusion  of  actual  solidity  and  relief,  and  reqnirm 
previous  education  of  the  eye  to  enable  us  to  appreciate  it ;  and  for  I 
eame  reason  a  photograph  of  a  stiitue,  or  a  bas-rehef,  or  a  bntlilti 
wiil  always  be  preferred  to   the   most  elaborate  drawing  of  It 
artist  or  an  architect  can  prodiice.     Now,  I  think  photography  < 
do  for  us  in  topography  quite  as  mucli  as  it  has  done  for  aculpti 
and  architecture,  and   I   propose  that,  in   future,  when  we  want 
map  or  plan  properly  ehaaed,  we  should  reverse  (he  usual  piOMHJ 
and  model  it  first  in  wet  sand  from  our  survey,  and  photognpb 
afterwards. 

iir.  Oalton,  in  a  paper  read  before  t!ic  Royal  Geographical  Socill 
and  published  in  the  thirty-fifth  volume  of  its  Journal,  has  shown  bM 
easily  Ibis  can  be  done  from  ordinary  modela  in  planter  of  Paris,  ai 
other  materials,  and  there  could  t>e  no  difficulty  in  doing  the  Ml 
thing  in  the^field  from  the  sand  model.  A  cart-load  or  two  of  mi 
and  a  tripod  scaffolditir.  bnilt  up  of  scaling-ladders  to  cany  tk 
camera,  would  be  all  that  we  need,  and  there  are  some  excvllil 
modelleiB  already  in  the  R<iy!il  Engineors,  as  the  Masaum  of  ll 
Institution  can  bear  witucHS.     The  couetructJon  of  tiio  modelfflBjl 
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greatly  expedited  in  practice  by  simple  mechanical  expedients :  for 
instance,  buildings  may  be  represented  by  pieces  of  cork  simply  laid 
on  the  sand  in  their  proper  positions ;  walls  and  fences  by  slips  of 
cork  or  cardboard  inserted  in  the  sand ;  hedges  by  similar  slips  edged 
with  a  little  moss  glued  to  them ;  trees  and  bushes  by  lumps  of  moss,  or 
Berlin  woo!  putted  out ;  the  rails  on  a  railway  by  slips  of  blackened  card- 
board ;  telegraph  lines  by  needles,  with  a  fine  thread  run  through 
them  and  stretched,  and  lines  of  sections,  &c.,  by  threads  stretched 
across  the  model;  ditches  and  roads  and  railway  cuttings  may  be 
scooped  out  by  slips  of  tin  bent  to  the  required  section,  and  even 
the  furrows  in  fields  may  be  shown  by  slips  of  tin,  with  saw  edges 
at  different  intervals,  so  as  to  show  the  varying  natures  of  the 
cpops.  Numerous  similar  expedients  will  readily  occur  to  an  expert 
modeller,  to  1^  applied  as  the  nature  of  the  country  and  the  scale  of 
the  model  may  demand.  The  same  process  would  be  applicable 
to  idans  of  fortification  and  other  military  works,  both  of  attack  and 
defence.  There  is  no  reason,  too,  why  the  same  process  should  not 
be  adopted  in  our  ordnance  sun^ey.  The  hill  drawing  of  sonic  of  the 
earlier  sheets  of  this,  on  the  one-inch  scale,  is  very  poor,  no  better 
than  might  be  expected  from  their  date,  when  the  art  was  in  what  wc 
uight  style  the  early  '^  caterpillar "  period,  and  they  should  be  rc-> 
drawu  on  the  six-inch  or  twenty-five  inch  scale,  and  reduced  by 
photo-lithographv,  and  transferred  to  stone  at  once.  Steel  and  copper* 
plate  engraving  is  too  slow  a  process  in  the  present  day,  and  even 
with  tile  aid  of  the  electrotvpe  process  of  multiplying  duplicate  plates, 
these  soon  deteriorate,  while  we  have  to  wait  years  for  a  single  sheet, 
as  in  the  Indian  trigonometrical  survey.  By  substituting  photo-litho- 
gimphy  from  the  model,  we  can  dispense  with  both  the  draughtsman 
and  the  engraver,  and  we  should  obviate  all  difficulties  as  to  scales  of 
shade ;  whilst  by  printing  our  maps  in  different  colours  we  should  be 
able  to  give  much  more  information  in  them  without  confusion,  and  they 
would  be  greatly  improved  in  appearance. 

Photography  in  the  Field  and  under  Fire. 

I  have  shown  in  the  first  part  of  this  paper  how  it  is  possible  to 
make  a  survey  of  an  enemy's  position,  even  under  fire,  by  the  aid  of 
photography;  but  this  plan  involves  certain  conditions,  which  can  only 
rarely  be  secured.  It  could  not  bo  carried  out,  for  instance,  if  the 
enemy  covered  his  line  with  advanced  vidcttes  of  Cavalry  or  picquets  of 
Infantry,  as  he  ought  to  do,  when  not  liable  to  momentary  attack,  so 
thaty  to  obtain  a  photograph  of  his  works  it  might  be  necessary  that 
the  videttes  and  picquets  should  bo  driven  in,  which  wo  could  generally 
do  with  an  inferior  force,  or  sufficiently  s(»  to  enable  us  to  get  a  good 
view  of  his  lines.  The  photograpliic  i)arty  must  acannpaiiy  our  skir- 
mishers, and  get  well  in  front,  so  as  to  have  a  good  view  ;  it  therefore 
becomes  a  question  as  to  what  kind  of  camera  could  be  used  for  the 
purpose.  The  grand  photographic  van  that  was  constructed  for  the 
Crimea,  a  kind  of  hybrid  affair,  between  an  ambvdanciQ  ^oi^  ^  W^c^^- 

2  H  2 
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machine,  would  be  manifoslly  uneless.  And  oven  if  we  left  this 
rear,  tliere  is  still  the  camera  and  its  ataiid  and  supply  of  plates  tfl  b* 
carried,  and  it  ought  to  lie  able  to  acconipiuiy  the  Artillery.  I  have  thera^ 
fore  come  t^  the  conclusion  that  wc  cannot  tiud  a  better  model  forlto 
apparatus  than  a  bghl  f^allopcr-giiti  and  Umber,  with  a  well-trained  wniw 
of  real  gunners  to  lake  the  photographs.  A  gun-carriage  is  as  fira 
and  portable  a  stand  for  a  cumera  or  anything  etso  att  we  can  pos^ 
sibly  produce,  and  the  elevating  screw  would  enable  ua  to  point  it « 
(}ui<ily  as  u  gun.  The  limber-boxes  would  contain  any  nuralwrrf 
chains  of  prepared  pUt£s,  each  in  a  separate  box,  and,  with  cm^ 


for  every  shot  from  the  gun  beside  it.  I  would  go  fiuthcr  a 
tlie  camera  as  nearly  like  an  Armstrong  gun  in  appearance  as  I  C 
80  that  it  might  tako  up  its  pueition  with  tlie  guns,  say  on  their  nini 
ward  flank,  eo  as  to  be  taken  for  one  of  them,  and  thereby  attract  iM 
attention.  It  may  seem  jiuerilo  to  some  of  yon  to  propose  a  pluM 
graphic  gun-drill,  but  there  is  a  considerable  similarity  in  the  proceM 
and  also  in  the  principle  involved,  which  iu  simply  the  divisinn  C 
bbonr;  and  there  is  nothing  reallv  more  ridiculous  in  drilling  mHDt 
take  photographs  than  in  drilling  them  to  cram  powder  and  eliot  into  I 
tube  as  qmck  as  they  possibly  can,  and  apply  a  light  t<i  it.  We  i 
not,  in  ominaiy  shooting  at  birds  or  hares,  go  through  all  the  moticc 
of  the  manual  and  platoon  exercise,  but  if  we  want  to  fire  tWQDl| 
rounds  in  a  miimte,  or  to  get  1,000  men  to  fire  a  volley  together,  n 
know  that  llie  manual  and  platoon  is  the  best  and  the  only  mode  b 
which  we  can  cfFect  it.  I  feci  quite  sure  that  it  is  very  much  caail 
to  teach  Artillerymcji  the  mechanical  processes  of  photognii»by  llu 
to  give  the  photographers  the  nerve  and  coolneas  nnUtjr  fire  that  Cfl 
Artilleiymen  possess.  Aud,  after  all,  the  only  non-mecJianical  part  ( 
the  photographic  process  is  the  focnasing  and  timing  the  czpoenn 
and  the  last  is  simplified  by  using  one  of  the  iustontaucous  proccsM 
These  photographs  need  not  be  ag^  printed  on  paper,  unless  it  WA 
desirable  to  retaiu  copies  of  them  for  record.  On  the  cnntreiy, 
would  be  sufficient  to  use  what  is  called  a  positive  process,  wtw 
when  backed  by  black  varnish,  gives  a  picture  distinct  enough  fori 
ordinary  purposes.  The  process  must  be  simple  and  inespenBlve.  I 
it  is  extensively  used  in  the  east  end  of  London  in  cstablislmutl 
where  you  are  offered  "  a  clean  shave  aud  your  portrait  for  thm 
pence."  A  Commander-in-Chief  having  several  of  tlieso  camcru  i 
liis  disposition,  would  literally  have  his  eyes  everywhere.  He  on' 
be  supplied  with  these  optical  reports  from  each  division  of  bis  Ari 
as  fast  as  orderlies  could  carry  them,  and  I  believe  it  would  be  poasil 
for  him  to  remedy  with  them  the  defects  of  bis  own  short-sigbtodnc't 
I  have  said  the  camera  should  be  constructed  to  imitnle  a  gtiu,  uid 
believe  it  is  quite  possible  to  convert  the  long  tube  into  a  tclcMC^ 
and  so  to  obtain  pictures  at  a  range  qnit^  equal  to  that  of  lht!|roP^ 
itself.  I  must  leave  it  to  pliotographers  to  say  how  far  the  li* 
of  hght  in  a  greatly  eulai^>:ed  picture  might  weaken  its  Imprcsaioo  " 
the  Bensitive  plate,  but  I  have  no  doubt  they  could  easily  suj:^  si  I 
"  ptofxsa  "  fiuite<l  to  tlic  v\i\-\ww,  w\rt,  m  the  meaulimc,  wo  may  reerf 


FHOTOGRAFHY  APPLIED  TO  MILITABT  SCIENCE.         455 

lect,  that  any  photograph,  carefully  focussed,  will  bear  very  consider- 
able enlargement  in  the  magic  lantern,  and  the  details  even  of  the 
extreme  distance,  will  be  faithfully  reproduced,  though  so  small  as 
only  to  be  visible  with  the  microscope. 

I  fear  your  patience  must  bo  nearly  exhausted  with  this  prolific 
subject  of  photography,  but  there  is  still  another  application  of  it 
which  I  do  not  like  to  leave  mmoticed,  because  it  is  one  that  ma^ 
be  specially  useful  to  yourselves ;  that  is,  photoCTaphy  as  a  substi- 
tute for  printing  or  lithography.  You  have  all,  I  daresay,  felt  the 
want  of  a  simple  printing  or  lithographic  press  by  which  you  could 
yourselves  produce  twenty  or  thirty  copies  of  a  circular,  a  programme, 
a  bill  of  fare,  your  latest  poetical  effusion,  if  you  are  given  to  poetry, 
and  fifty  other  things  of  the  same  kind.  The  same  want  is  felt  in  the 
Army,  whether  in  uie  field  or  m  quarters.  There  is  every  day  a  crop 
of  orders  and  memos  to  be  written  and  copied,  and  published  by  or 
to  each  individual  in  it.  We  begui  in  the  morning  with  general  or 
division  orders,  and  these  are  filtered  down  all  day  throng  brigade 
and  regimental  and  company  orders,  and  through  various  ramifications 
in  memos  to  Adjutants  and  Quartermasters,  and  Surgeons  and  Com- 
missariat Officers,  and  id  genua  omne ;  all  more  or  less  require  to  be 
copied;  consequently  in  the  field  a  large  proportion  of  the  camp 
followers  are  the  clerks,  whose  special  duty  it  is  to  perform  this  copv- 
ing  and  distributing  process.  In  the  field  this  is  specially  objectionaDlc, 
for  these  clerks  are  sometimes  leaky  vessels,  and  mistakes  happen*^ 
important  information  miscarries.  In  India  this  has  frequently  hap- 
pened, and  I  recollect,  in  the  first  Sikh  campaign,  a  native  writer  in 
one  of  the  head-quailer  offices  was  detected  in  one  of  these  mistakes, 
and  quietly  sent  nome,  inst-ead  of  being  hanged.  However,  such  is 
the  system,  and  bad  enough  it  is,  for  want  of  a  simple  copying-press. 

Now  photography  again  steps  in  to  supply  this  want,  and  I  think 
if  you  try  the  plan  you  will  find  it  does  so  efficiently.  Take  a  common 
frame  with  a  glass  in  it,  like  the  transparent  slates  that  cliildren  use 
for  tracing  on,  but  with  a  bit  of  polished  glass,  though  the  ground 
glass  would  do  on  emergency ;  daub  this  well  over  with  a  mixture  of 
wax  and  lampblack  till  you  cannot  see  light  through  the  glass. 
Then  with  a  needle  fixed  in  a  light  handle  write  your  letter,  or 
make  your  sketch  on  the  glass,  taking  cai*e  to  remove  the  wax  clear 
and  dean  at  each  stroke.  Now  slip  into  the  frame  a  bit  of  paper, 
prepared  in  the  ordinary  way  for  printing  photographs,  by  soaking 
first  in  the  salt  and  water  and  then  in  dilute '  nitrate  of  silver,*  and 
reidacing  the  back,  put  the  frame  out  in  the  sun  for  a  few  minutes ;  then 
take  out  the  paper,  dip  it  in  a  solution  of  hyposulphite  of  soda,'|'  to  fix 
H,  and  wash  and  dry  it.  The  process  takes  longer  to  write  than  it  does 
to  put  in  practice,  and  though  nitrate  of  silver  and  hyposulpliite  solu- 
tions have  a  fine  chemical  tone  about  them,  they  are  not  a  bit  more  diffi- 
cult to  use  than  the  solution  of  sulphate  of  iron  and  nut-galls,  which 
composes  common  writing-ink.    A  Staff  Officer  might  take  a  dozen  of 

*  Nitrate  of  silTcr  60  grains  to  1  ounce  distilled  water. 
t  Hyposulphite  of  soda  6  ounces  to  30  ounces  of  water. 
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these  framea  in  a  box  beaide  him;  and  tho;  may  bo  printed  by  iiau 
or  boy  who  camiot  roati.  Tlie  |>aper,  of  course,  must  be  propared  it 
night,  or  ill  a  dark  room  or  t*nt,  and  Bbould  be  kept  in  tlm  itA  till 
used.  There  i«  notliinjif  very  novel  or  original  in  thia  txipying  [iiMcw*! 
it  ii  simply  a  (lonibiuation  of  the  old  claneic  methml  of  writing  un  wu 
tnblots  with  a  style,  with  photography,  and  it  ia  the  oouvorec  frf  ihe 
flrat  step  III  [jhutography  by  which  some  fifty  j'ears  ago  copies  of  l«x, 
feathers,  leaves,  &c,,  were  prmted  by  it.  The  only  obiectaau  to  it  u, 
that  we  oannot  priut  on  boui  sldoH  of  the  paper,  but  tiiis  I  think  ii 
common  to  all  copying  processes  that  I  am  acqiiaintitd  wiUi.  B; 
leaving  out  the  lamp-blat^  in  the  wax  ground  and  uaiug'  a  thicker  oiM 
of  was,  only,  eay  one-eighth  to  one-quart«r  of  an  bieh,  a  dent 
draughtsman  cati  produce  very  beautiful  pictui-es  by  this  prooess  witk 
great  rapidity.  The  greater  or  lees  thicknesB  of  the  layer  of  wa»  left 
on  the  plate  produces  in  printiug  very  soft  and  delicate  gradaliwa  it 
light  and  shade,  similar  in  effect  to  the  Berlin  porcelain  pictore  scrwaT 
This  leadH  me  to  another  application  of  this  pr<x«s»  of  printinj 
which  I  may  mention  here,  though  it  is  not  stnctly  a  military  oo 
Many  of  you  are  probably  aware  of  the  difHculty  ut  rupresenlln 
certain  statistical  fuct«  and  details  ]Hctorially.  For  instance,  ou] 
you  desired  to  represent  on  a  map  of  England  or  of  Ixindou  tlie  de 
of  jwpulation,  or  in  an  educational  return  the  number  of  persons  wl 
cannot  read  and  write,  which  I  may  call  the  density  of  ignorance  over 
given  area ;  or  in  meteorology,  the  annual  rain-fall;  or  in  hydrogra|ih] 
the  vaiying  depth  of  wafer  in  a  channel ;  or,  indeed,  for  any  Mix 
purpose  where  a  graduated  tint  is  to  be  produced,  the  nidy  method 
know  of  hitherto  is  a  system  of  cross-hatching  by  ruletu  lines,  tl 
accuracy  of  which  imist  depend  entirely  on  the  skill  of  the  engnvi 
you  employ.  This  process  enables  you  to  produce  the  required  reao 
yourself  in  a  i)urcly  mechanical  way,  by  dmply  scraping  away  U 
wax  so  aa  to  leave  a  very  thin  coating  only,  where  the  irreatent  den 
of  tint  is  required,  and  I  beheve  there  is  no  other  mode  of  priato 
that  will  do  it  so  accurately  or  rapidly,  and  I  think  it  might  be  adopU 
with  advantage  by  the  Re^strar-Geueial,  and  for  many  uf  our  nt 
liamentaty  returns  and  reports. 

I  will  return  for  a  few  minutes  to  lU  application  as  a  subBtitute  h 
printing.    It  is  not  necessary  that  copies  should  always  be  pr   ' 

from  the  tablets  on  paper  in  order  to  make  them  public;  thoy , 

read  at  once  by  holding  them  up  before  the  light,  and  if  we  wiah  I 
publish  them  to  fifty,  or  a  hundred,  or  a  hundred  thousand  persons  at 
time,  we  could  do  it  just  as  easily  by  putting  them  into  a  magic  lant«t 
which  is  only  a  camera- obscura  inverteil,  and  exhibiting  Uiem  on 
large  screen  of  cloth,  or  a  blind  in  a  wuidnw,  or  on  a  whitewaslu 
wall  nr  other  large  white  surface,  so  that  "  he  may  read  who  tUDB," 
he  can.  It  would  not  be  always  desirable  to  pubUsh  our  orders  to  ll 
wliole  Army  at  once  in  this  way,  but  it  might  he  useful  sometimes  I 
issue  a  proclamation  or  notification  to  a  great  immber  of  persons,  an 
with  oiie  of  Captain  UoUon's  signal  lamps  it  would  be  quite  practt*' 
cable  not  only  to  enlarge  tiie  writing  sufficiently  for  this  purpose  hat 
to  throw  the  imago  to  a  very  considerable  distauoe,  and  there  ar» 
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xntny  cases  where  signals  and  messages  could  be  conyejed  more 
rapidly  at  night  by  thii^  means  than  by  the  procoBs  of  spelling  ont 
oach  word  by  a  combination  of  flashes.  One  use  of  it  occurs  to  me  at 
Once,  that  of  showing  the  names  of  our  lighthouses  along  the  coast  at 
intervals,  so  as  to  prevent  the  fatal  accidents  that  frequently  occur 
from  their  being  mistaken.  Another  might  be  conveying  instructions 
to  ships  coming  into  harbour,  or  even  manoeuvring  at  sea.  But  I  am 
BJready  wandering  far  away  from  photography,  I  will  therefore  con- 
dude,  trusting  that  I  have  said  enough  to  show  you  that  military  sdence, 
like  any  other  branch  of  science  and  art,  will  benefit  very  largely  by 
the  asBistance  of  the  wonderful  and  beautiful  art  of  photography. 

The  CWATKiffAir :  Would  any  gentleman  like  to  oak  anj  question  upon  the  sub- 

i«ctp 

Sir  WniZAX  CoDBnroTON :  The  difficulty  with  regard  to  iuuing  orden  in  an 
mmj  I  hxkcy  ariaea  £raan  having  to  cany  the  type.  Therefore,  if  this  means  of 
■cratohing  away  wax  on  a  plate  and  exposing  it  to  the  light  should  be  available,  of 
eoune  it  would  prevent  that  necessity.  Does  it  require  the  sun  to  make  the  im- 
pnaskm  from  that? 
CSokmel  Baillu  .-  No ;  only  a  strong  light. 

Sir  W.  CoDanrOTOir:  The  paper  must  be  freshly  sensitized,  or  is  there  any 
difleulty  in  canying  it  so  sensitiied  ? 

Cokmel  Bailus  :  The  paper  can  bo  kept  about  a  week.    Beyond  that  period  it 
ia  imtber  apt  to  deteriorate.    It  is  desirable  that  it  should  be  prepared  every  nicht. 
Sir  W.  GoDaiVGTOX :  Are  the  stores  for  wetting  it  and  preparing  it  simple  r 
Coloiiel  Bauub  :  Extremely  simple.    Nothing  more  tlum  a  solution  of  common 
alt  and  distilled  water  is  the  first  process.    On  that  the  sensitive  solution  is  applied, 
Mnnmwi^.  ^nd  nitrate  of  silver.    I  luive  not   entered    into    the  detaila,  because 
Mr.  Pritefaard,*  in  a  lecture  delivered  in  this  Institution  about  ten  days  ago,  entered 
into  the  whole  process,  and  he  explained  it  so  satisfactorily  that  I  do  not  think  it 
aaoeasHT  to  adu  any  more  upon  the  mere  technical  process  of  photography. 
Sir  n.  CODBIVOTOV :  As  I  understand,  no  printing  is  actually  required  ? 
Cblonel  Bailux  :  No  jiriuting  from  type. 

Sir  W.  CoDBnf OTON :  And  no  printing  from  what  is  called  the  carbon-nrooess  P 
Colonel  Bailux  :  Nothing.    Simply  the  light  passing  through  the  glass  leaves 
the  picture. 

Sir  W.  CODRT  V0TOir :  For  each  order  you  would  require  a  plate  to  be  exposed,  then 
bow  long  would  it  take  to  give  100  orders  ?  that  is  the  point. 

Colonel  Bailub  :  Photographic  printing  of  that  kind  is  really  now  instantaneous. 
The  moment  the  sun's  light  touches  it,  the  print  is  there.    It  takes  a  little  time  to 
develope  afterwards,  when  it  is  put  into  the  solution ;  but  it  is  instantaneous  to  all 
intenta  and  purposea. 
Sir  W.  CoDBi5&T02r :  Then  there  is  the  solution  besides  ? 

Colonel  Bailux  :  That  is  to  remove  the  nitrate  of  silver  afterwards,  to  prevent 
the  picture  lading.  After  the  picture  is  taken  out  of  the  frame  it  is  thrown  into 
a  lane  baain  of  hyposulphite  of  soda  solution,  which  is  the  washing  process,  as  it 
b  caUed.  It  is  allowed  to  soak  there  for  twenty  minutes  or  half  an  hour,  to  pre- 
vent ita  &ding.  But  that  would  not  bo  necessary  with  this  process,  because  the 
orders  are  not  supposed  to  be  kept  longer  than  a  day  or  two. 

Colonel  Hmx:  If  any  orders  were  required  at  night,  you  would  liave  to  use  a 
atronc  light? 

ComhS.  Baillie  :  Yes  ;  the  magnesium  light  would  do. 

Cokmel  Alcock  :  Would  Colonel  Baillie  explain  the  process  of  taking  a  panoramic 
view? 
Colonel  Bailux  :  The  glass  is  placed  in  the  bottom  of  the  instrument.    It  takes 

•  Sec  "  Joiumal,"  vol.  xiii.  p.  419. 


PHOTOOEAPHT  APPLIED  TO  MILITART  SCIEJTCE. 


wlutt  we  (Mill  Uio  dn-ptsto  procesB,  vbicb  takes  a  picli 
U  pachapi  beat  luitDiI'  for  it- 
Colonel  AxrocK ;  Dnei  it  take  tho  vlutle  drcle? 

Colonel  BaiLUB  i  Tlie  vlioln  oLrole,  aa  (aat  aa  ;ou  out  piias  it  rmmd.    Ws  bW 
prwmuw  now  in  p]iotoeraph7  which  will  take  object*  mitaataneoailf.    We  bal 
ploturvs  exhibited  here  the  other  day  of  birda  on  Ilie  wing. 
Colonel  AwocK  :  Uow  miich  of  the  circle  is  taken  at  one 
Culuiii-l  BiiLLiB  I  Only  llie  portion  immedialelj  under  tJie  prum  u  Ukn  A 
one  iHCFiiu-nt,  hut  wo  take  the  whole  Circle,  bccBueo  it  it  not  worth  while  tt 
tliiiiii  of  till"  circle.    Wlicre  you  have  the  plate  lenailiTe  all  over,  it  i*  bet  ^^ 

tho  wliula  drcle  at  once.  Fig.  I  repreient*  a  aketofa  of  the  panorama  after  it  it  M 
duoed,  when  it  ia  Inken  out  and  printed  on  the  paper.  Supponng  this  (pointnit)  I 
bo  tho  contra  of  tbe  piotaro,  the  panorama  ia  repiVBCatvd  lUl  rouna  tt  '  ' 
The  oircU>  ranroMnt*  llio  huriion  line,  n.ad  hy  drawing  lioes  from  the  cenin 
tho  horiiun  lino  to  any  olywt,  a  ateeplo  here,  the  top  of  a  hlU  thvrr,  the  eo 
lioiue  thor«,  wo  bare  the  whole  of  tbo  anglra  all  round  the  alation.  Ilia>«4 
panommu  (Fig  4)  A,  B,  C,  D,  rut  out  nnd  paated  down  on  the  paper.  Of  eo 
wonld  be  nw^Mnt?  to  measiuo  one  aide,  such  as  A,  B,  for  you  are  aware  wi 
luTD  a  baao  in  any  survvy  to  give  ua  a,  scale,  and  from  thut,  na  I  audi  *t  ..._ 
produce  tbe  whole  of  tho  aiirrr;.  Two  Officer!  lake  up  their  position  in  ftontl 
$.  poaition  fFig.  6).  They  lake  one  point  aui^  na  l)ie  ti«o,  eo  aa  to  oomplil*  fl 
tnangto ;  tliea,  with  their  dislsncea  from  tJie  tree  thej  an  able  to  caleolate  M 
diattuioe  from  each  other,  whieli  ia  the  baae,  A  B.  Haring  eonired  their  p 
nuna  at  eaeh  end  of  it,  on  their  return  they  are  able  to  calculate  the  ananM  i 
tanota,  AD,  C  B,  and  C  D,  from  tbi*.  This  Bgore  (Fig  3)  ahow*  the  appWin 
tbe  inatrumenl  to  taking  Tertical  angles.  lu  tiaa  caae  the  inetmment  ii  turned  doi^ 
on  one  aide  on  its  bull  and  aoi>ket  joint.  The  boi  becomes  vertical  aad  Utt  U 
boriioutal.  Then,  na  it  ia  turucd  over,  the  whole  of  thia  picture  (^g-  3)  wooU 
Ulou  iiutead  of  tlut  one  (Fig.  1).  For  inaUoco,  here  would  be  tbe  horiion,  A, 
Then,  as  the  inatrumenl  tmrela  downwnrda  to  C.  thia  (D)  would  repratBll 
etation,  or  any  while  object  pUeed  underneath  theboxaea  nark.  Anio.  aaweW 
tound,  we  allow  the  eloTation  of  anollier  norfion  of  tho  horixoa,  B.  'Chm.ttl 
m«  on,  wo  come  lo  tlia  cloud*  aboie,  wliicb  are  shown  aa  tbey  would  t*  M 

uiroctJy  Irom  underneath.   A^u,  we  ct       '    ''  -•  - 

pawertul  to  print  itwif.  the  nioon  rrca, 
the  horiton  rrom  thia  point. 

Sir  W.  (MtiMimTOn :  I  do  not  ignite  underttiind.    If  thia  in* 

■«y  at  A  in  Vif.  4,  it  reflec^a  what  u  aeca  in  (mut.     How  don  it 

Ccdonel  BtiLUE  :  ll  takes  bc«nngs  of  ot>j#ni  all  touihI  the  d 

eoiiit»>  or  IheodiJite.    A  rrpmenla  » atstton  of  llie  OAoer  or  at 

Sir  W.  OnnuKOTOX  r  Still  only  what  is  aocn  before  him  ii  rep 

CUoacl  BuuLUt :  Wbat  a  acvn  bcJbre  liim  and  lannd  hiw  ■■  ll^  top  ti  Mil 
lauatd.    Tb>  emir*  of  ttir  pictnr*  will  be  Ml  eoiuvly  bluik. 
OnloNel  VoBKB:  U.cWaIIttT'ainatmBMAi«i«)T«a.doeaittiotF 
OdIobcI  Baiub  I  Tea.  it  iwrohM.    TU  t«|>  «f  Ite  bn  m  aot  ibon  b 
M '^.9),ha|itte*ohMtaaBdtlwelre^iowdlh»T«tk^acMa(th«iB 


ifiBo^a; 


TteOKUKUX:  ll r*Tol*« nminl onrthe 
CUoMlBiiua:  Test  it ntoltn rooad or 
CbkNMlTOBat:  radar  lb#(Mtital  part  of  Ihi 
OalemlEuuii;  V(a,ai 

^lAwt)  T-MEl:  n*  «^ 

Inw  fltlm,  aad  yew  Ihsa  m 

(MMri  B«xunt  FtwiieK- 
OalMdT<»Ci=  M.Cl7ii>lfM  ifto^ 
CVifcarl  Kuiua:  Tm  1  he  ^fMd  ' 
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is  not  necessary  to  its  action.  He  was  not  acquainted  with  any  instantaneous  pro- 
cess.  This  instrument  was  invented  in  1859,  but  it  was  only  brought  forward  at 
the  Exposition  of  1867.  At  that  time  he  does  not  appear  to  have  been  acquainted 
with  any  sufficiently  instantaneous  process.  In  fact,  there  are  not  many  tnat  can 
be  actually  practised  in  England.  In  France  they  have  a  better  climate  and  a  dearer 
sky.  There  was  one  invented  some  years  ago  by  Mr.  Skaife ;  he  produced  what  he 
called  a  pistol-graph.  That  was  sufficient,  where  you  have  anything  like  a  brieht 
Bun.  In  India  I  have  taken  with  it  a  horse  in  motion,  and  a  man  lifting  up  his 
arm.  Tou  see  the  arm  instantaneously  arrested.  I  have  not  practised  photography 
much  in  England,  and  it  requires  favourable  conditions  of  the  sky  here  to  take 
instantaneous  pictures,  but  although  I  show  the  full  details  here,  you  are  not  to  sup- 
pose that  the  picture,  as  taken  on  that  card,  would  be  anvthing  like  the  photo- 
graphs that  were  exhibited  here  the  other  day.  All  we  want  is  a  simple  outline,  and 
a  few  distinct  points,  sufficient  to  show  the  prominent  objects  of  our  panorama.  In 
the  same  way  we  can  show  the  direction  of  the  magnetic  meridian.  We  should 
put  a  pocket  compass  on  the  box  and  send  out  a  man  to  any  point  in  the  proper 
direction  near  the  horizon  to  hold  up  a  white  staff;  and  when  the  picture  was 
taken  he  would  be  represented  in  it  with  the  staff,  and  that  staff  would  be  the 
exact  direction  of  the  magnetic  meridian.  The  picture  is  thrown  down  by  the  com- 
bination of  a  prism  and  lenses  to  convert  the  rays  from  the  horizontal  to  the  vertical 
direction.  I  regret  that  I  have  not  got  the  instrument  to  show  you.  I  very  much 
doubt  whether  it  has  been  introduced  into  this  country.  When  I  was  in  Paris  I 
tried  to  get  one,  but  they  had  not  commenced  to  manufactiu^  them.  The  only  one 
I  saw  was  the  one  made  by  M.  Chevallier,  and  exhibited  with  the  plans.  Those 
were  exhibited  with  the  actual  photograpbs  upon  them,  so  that  there  can  be  no 
question  about  the  practicability  of  the  method. 

The  Ghaibman  :  The  meeting  will,  I  am  sure,  join  me  in  thanking  Colonel 
Baillie  for  the  information  he  has  given  us.  It  is  evidently  the  beginning  of  a  sub- 
ject that  may  be  of  great  use  hereiSter.  I  leave  military  men  to  judge  of  that ;  they 
will  know  more  about  it  than  we  sailors  can  do.  But  it  is  evident  there  is  the 
foundation  for  a  great  deal  of  use  in  it. 


(firming  Pttltng, 

Monday,  Jane  7th,  1869. 
Admiral  Sir  Henrt  J.  CODRINGTON,  K.C«B.,  in  the  Chair. 
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THE  REVOLVING  SYSTEM  OF  FIRING  GREAT  GUNS, 

By  Commander  Benjajun  Sharpe,  R.N. 

Before  describing  revolving  guns,  it  may  be  desirable  to  glance  at 
8ome  of  the  present  requirements  of  naval  warfare,  arising  from  the 
gi-adual  increase  in  the  size  of  the  gims  employed  by  different  nations, 
in  order  that  the  very  serious  position  in  which  so  many  of  our  best 
Officers  consider  our  iron-clad  fleet  to  be  at  present  placed,  may  be 
brought  pionunently  forward,  and  the  remedy  proposed  be  better  ap- 
preciated. 

In  our  old  and  glorious  w^ars,  battles  were  fought  and  ships  were  taken 
without  the  aid  of  plating  (one  of  the  j)rincipal  of  modem  require- 
ments), it  being  unnecessary'',  as  the  vessel's  safety  was  seldom  com- 
promised by  the  shot  then  employed ;  for,  with  the  exception  of  the 
"  Glatton*s**  G8-pounder  carronnades,  32-pounders  of  5G  cwt.  were  the 
largest  guns  in  use,  and  these  were  confined  to  the  lower  decks  of 
ships  of  the  line,  a  24:-pounder  frigate  being  considered  a  heavy  frigate. 
With  the  introduction,  however,  of  more  powerful  guns,  throwing  shot  of 
greater  diameters,  the  very  existence  of  the  vessel  came  into  question,  as 
shot  holes,  from  eight  to  thirteen  inches  in  diameter,  will  rapidly  admit 
a  highly  dangerous  stream  of  water,  and  which  during  an  action  would 
be  difficult,  if  not  impossible  to  exclude.    Hence  arose  the  necessity  for 
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Umonr-plating,  a  necessity  in  reality  coafined  to  thoae  parts  of  the 
reasd  where  the  entrance  of  ebot  will  be  followed  by  water  j  and  had 
the  etnploymeDt  of  armour-plating  been  strictly  limited  to  these  parts, 
instewl  of  being  diffused  over  so  wide  as  area,  that  a  thickneea  of 
only  i|  or  5^  inches  could  be  employed,  the  country  would  have  been 
'pared  the  useless  espenditim^  of  millions  on  our  present  fleet  of  iron- 
clads, which  are  merely  weighted,  but  not  protcct«3d  by  plating  so 
slight,  and  which,  in  the  event  of  a  war,  will  leave  them  at  the  mercy 
of  any  properly-armed  gnn-boate  ;  these  shipa  are,  indeed,  in  a  worse 
position  than  wooden  vessels,  as  ahelle,  after  passing  through  one  of 
Hieir  sides,  will  be  retained  inboard  and  explode. 

Cnfortunately  for  the  country,  the  temptation  to  carry  the  plating 
snfflciently  high  to  include  the  guns  and  their  crews,  was  too  gi-eat  to 
be  resisted,  and  a  serious  reduction  of  the  proper  thicknesa  of  the 
rlating  was  the  necessary  consequence.  The  general  weight  of  the  ar- 
mament  had  also  to  be  greatly  reduced,  and  the  size  of  the  vessel  con- 
siderably increased:  this  applies  equally  to  the  broadside,  turret,  and 
boi  systems. 

As  the  vessels  of  our  fleet  can  only  support  a  pven  weight  of 
jJutbg  (barely  sufficient  for  the  protection  of  their  wind  and  water 
lines),  it  ueceasarily  follows,  that  every  ton  of  plating  devoted  to  the 
eicloaive  protection  of  the  guns  and  their  crews,  aa  for  instance,  all 
that  above  the  deck-beams  in  the  broadside  vessel,  and  on  the  turreta 
and  boxes,  in  turret  and  box-vessels,  is  so  much  taken  from  the 
Mcnrity  of  those  vessels.  The  mistake,  indeed,  is  of  a  two-fold 
character,  for  it  4i  inches  of  plating  is  inaufBcient  to  keep  shot 
"""  n  penetrating  the  water-line,  it  will  equally  be  incapable  of  pro- 
ing  the  guns  and  their  crews ;  but  wherever  tliere  are  ports,  the 
«  of  any  plating  becomes  greatly  reduced,  for  besides  shot  and 
1  entering  them,  ports  cau  always  be  commanded  by  grape  and 
amisfer  from  a  few  Ught  guns,  or  by  musketry,  while  the  water-line 
(the  true  point  of  attack)  ia  being  invaded  by  both  ram  aud  guns. 

I  am  not  drawing  an  imag^ary  picture.  To  show  the  extent  of  the 
eril,  I  hold  in  my  hand  descriptive  drawings  of  thirty  of  our 
iron-clads,  and  oiit  of  these  thirty  vessels,  no  leas  than  twenty-five 
u(  them  have  only  a  thickness  of  4^  iuchea  of  plating  to  prevent 
shot  from  sinking  them ;  four  have  5  J  inches,  and  one  only  has 
G  inches,  all  entirely  owing  to  the  plating  being  employed  in  the  pro- 
leoOon  of  the  topsides,  turrets,  and  bosea. 

The  greater  part  of  my  audience,  from  their  professional  experience, 
mnst  be  aware  that  such  plating  cau  be  penetrated  without  the  slightest 
difficulty,  but  the  general  public  do  not  possess  the  same  technical 
knowledge,  or  there  would  be  a  wide-spread  feeling  of  alarm  and  dis- 
may at  the  very  serious  position  in  which  our  fleet  is  now  placed.  The 
impreflsiou  is,  on  the  contrary,  general,  that  the  many  millions  which 
iutve  been  expended  on  some  of  the  most  singular  vessels  this  world 
hu  ever  seen,  have  at  least  pravided  these  vessels  with  a  metallic 
corering  capable  of  keepmg  out  shot  and  shell ;  but  the  sooner  the 
'  "acy  of  t^  ia  geuerally  known,  the  bett«r,  as  we  may  be  caught 
Uly  unprepared. 
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I  will,  with  your  permission,  road  wlint  Mi-,  W'atta,  oiir  lale  Ctwf 
Constructor,  nnd  Admirals  Sir  Thomas  IlaRtiug^  and  Sir  Robert  St 
say  oil  till"  aiibject.  and  these  arc  names  whicli  will  boar  the  t 
p^ofl^'9Fli<'ln»l  wuigLt  with  the  country,  I  am  anxious  to  do  so,  ai 
allude  in  t^uch  favoiirablo  terms  to  the  revolving  syHteni  of  fj^htto 
great  guns,  which  I  am  about  to  bring  under  your  untitw,  imd  wiii 
tniBt  will  aid  as  iu  our  present  difficulty, 

TBanxoKiAU  m  tatovb  o?  Couiuxseb  Siuspb'b  BEroivna  Ora. 

From  Mr.  I.  Wins,  hie  Chit/  Comliiii-lor  of  ftr  .Vory, 

6.  Bowter-pUiM.  Pmldiufitan, 

October  HU,  ISti. 
H;  da&r  Sliarpe, 

Altar  furliier  wnsideratiaii  of  jour  plan,  I  Iiilto  no  vuli  to  wilbdn*  alU 
have  wilt  regarding  it,  orlo  rontrict  ;ou  in  mcntioiuug  it  to  nn^  of  jour  friindlitf 
think  it  worth  nhilc  lo  do  bo.  I  nsTC  (rndcaToured  ai  tbe  nioet  IWraidlj  tri  U 
whit  objecl.ion  I  could  tsibp,  and  cui  flnd  none. 

Ai  regarde  ita  npp1i«ition,  it  Djipcsri  to  mc  to  be  admirably  n<litpt«d  tar  gmt^H 
Small  TewwlB  camp&nitifelj,  might  csrrj  4  {sajj  T-in.  ^lutwurUi  gun*,  rtptUi 
pcmi'trating  Ihu  armour-plBl:^  of  moat  of  our  prescut  ihip^^iC  not  M. 

I  hnvel^n  eketchiuginaTi-r;  rough  waj  inj  notion  Mloliow  thncgunamiiU' 
plnccd.  anil  tLo  chanicCcr  of  thu  vrswl,  j-on  can,  no  doubt,  uuks  a  jwrfsct  <lnf< 
yva  think  fit. 

Tho  niidahip  BWtion  to  bo  vomcvhot  of  tho  form  I  ImvB  Bkctchcil  with  «n 
tumble — bomF.  and  admitluig  in  oonsoqluriiMof  Ilio  iirmour<pUUug  buiug  ooili 
r«duoed  in  Ibickiieas. 

A  belt  of  armour  about  flve  fcol,  two  »ud  n-hnlf  feet  abore,  and  two  ai 
feet  belov  water,  would,  I  tJiinlL,  bo  nifficiout ;  ahorc  Cbnt  jon  uiigUl  hata  til 
bulnarka  quite  light. 

DonMe  or  aingle  acrews  at  might  b«  desired. 

I  think  I  have  gircn  ■ntlldent  to  indicate  the  currout  of  mf  thoughla. 

The  plan — an  unobjectionable  ona— of  derising  the  imnUeH  (ron-boat  < 
would  be  reKurded  of  grvat  TaJue,  uud  I  do  not  'luuk  you  could  iiut  fortli  joatta 
mora  strikiug  manner. 

(Signed)  I.  VtA 


J,  Scymonr-atroBt,  W., 

October  S3nl 
Ut  dear  Sharpe, 

1  thank  jou  for  the  trouble  jou  b»rc  h«n  »o  good  a*  l«  tokp  iti  i-allini;  (>■ 
tliB  purpose  of  eiplaiuing  jour  plan  for  uaiiig  r^rulriug  guii^      ''''  .   '  ■   ' 
and  danng,  I  have  ncfer  »e«n  anj-lhing  liVi'  it,  and  luring  1 1 
four  boun,  I  cannot  End  out  nnj  point  lo  objcet  lo,  and  I  si:  . 
coptAliona  best  bj  telling  you,  fltat  had  I  tlus  power  lo  iV>  .-  . 
a  guu-vewel  with  a  tdodtj  of  at  lesat  twel™  knota  an  hcur   i 
■uoh  a  ics»l  on  enterprising  man  might  aatimish  the  world  b_v  In-  iltvln  tti 

1  ata  cominred  that  it  ia  of  the  but  iiuporlanco  Ibr  the  uiaiiileuanrr  uf  < 

liority  at  aeo,  and  for  Iho  protection  of  our  ti«de,  tbnt  ire  should  hare  a  c. 

beaTily  armed  HotUla.  the  Smt  dirision  baring  tite  bicbeat  Tslooity  wliicli  ranM 
giren  lo  them,  tlie  awwnd  and  third,  perhaps  of  amalfer  diuieunons  and  a  ■""■ 
velocity,  com*ponding  to  tlieir  diimai>b«d  touuage. 
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All  OUT  prooent  etjlo  of  gQD-boats  me  bplotr  the  murk,  and  irill  bo  swept  Bvsy. 

Tho  lort  of  ressel  I  liaro  pointed  out  would  bo  indieponsablo  in  a  war  on  thn  lilaok 
Bra  md  tbp  Baltic,  and  moat  Taluflhio  in  tlio  Channel. 

Belieteme  it  has  giron  mo  much  pleasure  to  eee  aa  old  "  Eicollent"  ciprciBing  his 
laleu;«  for  the  good  nf  the  NuTal  Service,  in  which  1  hate  ofteo  lameutiid  that  jou 
h>i!  not  rectired  the  reward  ;our  ical  and  abQity  deserved. 

(Signed)  Thom.ib 


I  iVoB  AnmaAi  Sib  Eodebt  SiriftT,  R.C.B.,  K.n.,  laU  CoMmaiuier-ia-Chief  i«  ilie 


SbdNrShupe, 

h-I  haw  wceiTed 


Chiswiclt,  February  23, 1869. 


>e  nc«iTed  your  note,  and  think  myself  lucky  that  I  left  my  gold-beaded 
le  behind  me,  since  it  produced  your  note. 
*m  glad  indeed  to  liitvc  letm  your  fnrtJior  devclopmont  of  your  plan  of  working 

Xguns  with  a  vertical  and  horizontal  motion,  and  wllero  the  guns  and  men  ai^o 
I  most  part  under  the  fighting  dock,  protected  by  the  increased  thickneeS  of 

^hling  of  the  ship's  sides,  wliich  if  thought  necessary  may  be  added  in  propartioli 

to  Um  weight  di«peneed  with  from  the  absence  of  turrets. 

Having  seen  the  remarks  ou  yonr  sobemo  of  airungement,  made  by  BIr.  Watts, 
bte  of  the  shipwright  department  of  tlio  Admiralty,  I  concur  fully  in  their  justnese, 
tad  betieve  that  for  voeseU  of  a  moderate  depth  of  hold  and  speed  (a  desideratum  in 
DOT  service),  your  arrangement  which  would  arm  them  heavily  would  be  nil  important, 
■nd  ihooLd  be  tried. 

Bach  ahips  so  armed  would  be  "  uncanny"  citstomon  for  your  leriathian  annour- 
(hdB,  if  you  can  thoroughly  control  the  recoil  in  the  first  place,  and  keep  the  water 
mt  in  the  second,  which  are  heavy  and  important  details. 
■^      *  (Signed)  RosEBT  Skabt. 

K  Mr.  Watts,  the  iata  Chief  Conatnicfor  oE  the  Navy  and  the  author  of 
^mt  many  magvificeut  ships,  gives,  as  his  opiuiou,  that  a  7-inch  WJiit- 
worth  gun  carried  by  a  comparatively  small  vessel,  is  capable  of  pene- 
bBting  the  armour-pIatiDg  of  most  of  our  present  ships,  if  not  of  all. 
Admiral  Sir  Robert  Smart-,  whoso  practical  esperience  no  one  will 
gaiDBay,  concurs  fully  in  the  justness  of  his  remarka,  and  Admiral 
w  Thomas  Hastings,  one  of  oui'  highest  authorities  on  these  subjects, 
conmders  that  all  our  present  gun-boats  are  below  the  mark,  and  will 
be  swept  away. 

Sxperiments  at  Shoeburynoss  on  the  4th  June  (since  these  remarks 
were  penned)  have  shown  that  a  5-inch  plate  can  be  perforated  by  a 
tSuA  from  a  7-inch  muzzle -loader  Woolwich  gun  with  only  8  lbs.  of 
powder  (a  lesa  charge  by  2  Ihs.  11  ozs.  than  that  of  the  old  32-poimder), 
the  shot  passing  completely  through  the  plate  (rolled  some  months 
since  by  Sir  John  Brown  and  Co.). 

This  is  not  a  satisfactory  position  for  the  country,  and  for  our  Officei's 
and  men,  who,  if  a  war  were  to  break  out  to-morrow,  would  be  placed 
in  the  same  false  position  that  they  were  in,  ia  the  American  War :  the 
samft  sad  lesson  bids  fair  to  be  repeated. 

Bot  a  remedy  ia  fortunately  open  to  us.  We  can  by  stripping  off 
hs  plating  from  the  topsides,  turrets,  and  boxes,  at  once  iuci'ease  the 
lUbstance  of  the  plnliag  im  the  wind  and  water  portion  oE  the  vessel. 
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and  obtain  the  desired  security  against  being  sunk  by  shot;  to  lenst 
the  ram  we  must  adopt  other  means,  a  description  of  which  will  be 
foreign  to  this  paper.  By  this  act  we  of  course  deprive  the  gang  and 
their  crews  of  the  special  protection  they  now  enjoy.  A  shot  whidi 
passes  through  a  topside,  turret,  or  box,  however,  is  not  attended  with 
the  same  perilous  results  as  one  passing  through  the  water-line,  and  the 
guns  and  their  crews  will  be  in  as  safe  a  position  as  that  which  satisfied 
Nelson  and  our  great  war  captains,  indeed  far  safer,  for  instead  of  the 
irou  hail  of  Trafalgar,  the  shot  will  be  few  and  far  between,  from  the 
guns  carried  being  so  greatly  reduced  in  number,  and  the  increased 
size  of  the  guns  will  not  entail  any  greater  risk  to  individual  life,  as  a 
G-pouiider  will  as  effectually  kill  a  man  as  will  a  600-poander. 

So  little,  however,  does  the  superior  claim  of  the  water-line  appear 
to  be  regarded,  that  both  the  "  Monarch  "  and  "  Captain,"  two  of  our 
latest  constructions,  have  ten  inches  of  iron,  besides  an  inch  and  a 
half  of  iron-skin  on  their  turrets,  while  their  sides  arc  only  defended 
by  eight  inches ;  but  no  sane  Officer  would  think  of  attacking  11^ 
inches  of  iron  when  eight  inches  offered  greater  facilities  and  a  more 
decisive  result.  These  two  vessels  have  each  some  500  tons  of 
dead  weight,  in  the  shape  of  turrets,  exclusively  devoted  to  the  pro- 
tection of  four  guns,  which  weight  in  no  way  contributes  to  the  safety 
of  the  vessel.  But  assuming  this  latter  to  be  sufficiently  provided  for, 
it  is  a  fair  question  to  ask,  whether  the  "Monarch  "  and  "Captain'* 
would  not  be  infinitely  more  formidable  if  the  500  tons  of  turrets  were 
turned  into  additional  guns,  and  employed  as  active,  instead  of  pasdre 
agents  ? 

If  wt»  turn  to  our  Xaval  reci^rds  there  will  be  ample  evidence  of 
the  extreme  danger  to  which  a  line-of-battle  shij)  was  exposed  wheu 
becalmed  within  rt*ach  of  gim-boats. 

What  then  ^\'ill  be  the  fate  of  the  "Monarch  "  and  "  Captain  "  with 
(instead  of  70  or  80  gims)  so  very  few  guns,  if  attacked  only  by  a 
number  of  strew  colliers,  each  armed  with  a  gun  capable  of  penetrat- 
ing thoir  water-lines  ?  They  would  be  helpless, — more  particularly  if 
a  herring-net,  or  a  piece  of  a  boat's  fall  got  round  their  screws. 

On  one  jx>int  there  can  be  no  question  ;  viz.,  that  the  *'  Monardi"  and 
**  Caj^tain  **  an^  built  some  500  tons  or  more  larger  than  they  need 
otherwise  have  lH.H?n,  not  for  working  four  guns  (as  the  rotary  plat- 
tonus  might  still  be  retaineil),  but  for  affording  these  gmis  an  imper- 
itvt  prottvtiini  oOO  per  cent,  heavier  than  themselves. 

As  a  drawing  of  the  '•  Royal  Sovereign  "  in  the  Illustrated  London 
y^c<  more  jxirtiailarly  drew  my  attention  to  the  serious  evils  of  the 
pn^sont  system.  I  cannot  do  better  than  take  this  vessel  to  iUnstrate 
my  ivmarks,  as  she  combines  both  the  post  and  the  present,  the 
objtvt  attempted,  and  the  cause  of  its  failure. 

As  a  w^^HKlen  thnv- decker  the  vessel  was  thoroughly  seaworthy, 
iuul  mount txl  some  4lK>  tons  nf  ordnam*e;  but  since  her  conversion 
into  a  turivt-ship,  she  has  liecome  unsuited  for  sea  service,  and  as  the 
i*i  inches  of  plating  on  her  sides  can  K^  easily  penetrated  by  shot 
and  slielL  she  is  just  as  liable  to  be  sunk  as  before. 

I>ut  what,  may  we  a:>k,  has  occasioned  such  a  failure  t  for  whfln  a 
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1  haa  been  relieved  of  so  great  a  weight  of  DrdaancB,  of  decks, 
I,  yards,  and  topaides,  a  different  result  might  have  been  antici- 

't  is  simply  this,  the  four  turrets  weigli  Cll  tons,  and  this  enormous 
ight  of  roetal  has  been  diverted  from  where  it  would  have  insured 
s  safety,  to  the  infinitely  less  impoi-tant  object  a{  protecting 
in  four  turrets,  and  has  left  her  in  her  present  helpless 
position  with  only  5J  inches  of  plating,  and  without  canvas  to  ^d 
ijcr  should  ber  screw  become  damaged. 

Until  a  vessel  has  been  secured  from  foundermg.  eveiy  ton  of 
defensive  plating  diverted  to  any  other  object  is  doubly  suicidal,  as 
ill  addition  to  the  inroads  of  shot,  we  have  now  to  provide  for  the  new 
agent  m  warfare,  the  ram. 

The  "  Royal  Sovereign  "  being  a  converted  vessel,  it  might  be  con- 
sidered unfair  to  allude  to  her ;  lint  the  question  is  only  one  of  degree. 
The  "  Royal  Sovereign  "  requires  611  tonn  to  protect  live  guns,  while 
the  "  Monarch  "  and  "  Captain  "  each  take  above  500  tons  {I  have 
not  the  exact  figures)  for  protecting  four  guns. 

The  whole  of  the  plating  being  required  for  the  wind  and  water- 

t  of  the  vessel,  if  the  guns  and  tlieir  crews  are  to  be  protected  by 

[ting,  it  can  only  be  done  on  the  "  revolving  principle,"  which  brings 

B^tu  under  cover  of  the  icater-tine  plating  for  betng  loaded,  and  after- 

U  revoloa  them  into  action. 

'•  revolving  system,"  which  I  will  now  endeavour  to  describe,  is 

ible  of  considerable  modificatjons  to  suit  the  varied  circumstances 

A  and  land  warfare,  but  the  same  jirinciple  is  to  be  found  in  all. 

ffwo  sunilar  guns,  or  a  gun  and  its  equivalent  weight  (Plate  sxix, 

R  S),  being  placed  parallel  and  opposite  to  each  other  on  the  same 

Btework,  and  eqni-distant  from  a  conimcoi  axis  of  rotation,  must 

mterbalance  each  other.     This  must  be  kept  in  view,  otherwise 

it  will    be    difficult    to    divest  the    mind  of    the    natural,  though 

erroneous  idea,  that  the  gun,  while  recoiling  in  a  descending  arc,  will 

have  its  momentum  accelerated  by  gravity. 

Here  may  be  seen  a  wheel  revolving  veitically  on  an  osle,  with  all 
its  parts  equally  balanced,  so  that  in  whatever  position  any  point  in 
the  revoh'ing  surface  may  be  momentarily  placed,  in  that  position  it 
will  remain ;  and  when  set  in  motion  tJie  wheel  will  revolve  with 
I  vetocity,  whether  the  jwwer  be  applied  in  an  upward  or 
ward  direction,  and  the  same  will  bo  the  case  with  two  similar 
»d  equi-distant  from  the  axis  of  rotation,  with  their  centres 
y  comtected  by  a  straight  line  passing  through  this  axis, 
laving  cleared  away  any  apparent  difficulty  from  the  action  of 
',  we  will  nest  consider  the  means  for  controlling  the  recoil. 
e  are  several  modes  in  which  the  recoil  may  be  stopped,  a 
Tipfjon  of  tJiree  of  tlicm  will  show  the  powerful  meaas  at  coni- 

M  the  most  ponderous  machineiy  may  be  stopped  while  revoh'ing 
'  e  mere  application  of  a  friction  surface,  so  the  same  means  may 
i  to  control  revolving  gum*,  by  attacliJng  two  friction  wheels 
Bthe'brac^ets,  one  on  each  uidc  of  the  gun ;  another  mode,  from  its  great 
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power  and  simplicity,  will  equally  commend  itself  to  cor  attenti(Hi,  as 
the  heaviest  recoil  may  be  stopped  without  occasioning  the  slightest 
strain,  by  merely  causing  the  gun  to  raise  a  weight  tempcvarilj 
attached  to  the  framework  underneath  its  muzzle  (as  shown  in  ti^ 
diagram  No.  6,  Plate  xxx) ;  this  weight  will  be  considerably  less  than 
the  force  exerted,  from  the  levers  D  A,  or  E  A  being  more  powerfol 
than  the  levers  B  A  and  C  A,  the  former  representing  the  length  of 
the  lever  attached  to  the  weight,  the  latter  the  length  of  that  on 
which  the  explosion  of  the  charge  acts. 

But  whether  in  theoiy  or  in  practice,  I  think  it  will  be  admitted  that 
nothing  can  be  simpler  or  more  complete  than  the  recoil  being  sub- 
dued by  the  mere  raising  of  a  weight,  particularly  when  such  wdgfat 
may  be  made  heavier  in  its  ascent,  as  would  be  a  chain  with  links  of 
increasing  weight. 

The  recoil  may  thus  be  got  rid  of,  or  by  lifting  the  breaks  no  hann 
would  arise,  if  it  expended  its  force  in  a  circular  direction  by  the  gom 
revolving  on  their  conunon  axis,  but  by  either  method  the  injorioas 
strain  on  the  vessel  is  got  rid  of,  an  important  advantage  in  ail  shipe, 
particularly  in  those  constructed  of  iron ;  the  third  plan,  which  I  will 
presently  describe,  brings  the  weight  of  the  guns  directly  on  the 
friction  wheels. 

It  should  be  observed  that  the  rolling  of  the  vessel  cannot  affect 
the  recoil  under  the  revolving  system ;  the  fearfully  accelerated  move- 
ment which  this  motion  now  adds  to  the  recoil  is,  therefore,  no  longer 
to  be  feared,  and  weather  guns  will  no  longer  leap  in,  and  set  at 
naught  the  puny  restraints  of  breechings,  tackles,  and  compressors. 

The  danger  in  heavy  weather  of  the  weather  guns  breaking  loose 
from  all  control  is  so  great,  that,  with  a  vessel  heeling  over  considerablyi 
an  officer  will  hesitate  before  attempting  to  fire  them  with  heavy  charges, 
or  indeed  any  gim  directly  ahead  or  asteni  (as  there  will,  in  this  latter 
case,  be  considerable  risk  of  their  turning  over  on  their  sides),  while 
u  ship,  for  instance,  is  heeling  over  some  20**.  The  ''  Bellerophon" 
could  not  fire  her  guns  when  rolling  13®.  Even  on  shore,  without  the 
accompanying  lurch  which  gives  such  a  powerful  impetus  to  the  moT^ 
ment,  it  would  be  a  somewhat  awkward  experiment  to  fire  a  grm 
iicross  an  incline  of  20%  or  to  allow  it  to  recoil  down  it ;  and  some  of 
our  shii.k$  indulge  in  heavier  rolls  than  this. 

A  man-of-war  should,  under  all  circumstances  of  weather  and  posi- 
tion, be  able  to  tight  her  guns  with  effect,  or  she  becomes  defenceless, 
and  practically  vacates  her  office. 

But,  under  the  ""  revolving  system,"  whether  it  be  to  windward  or 
to  leeward,  ahead  or  astern,  in  a  gale  or  a  calnu  without  eif  ?r  breech- 
ings or  tackles,  restrained  merely  by  the  axis  on  which  they  turn,  and 
unintluoiioed  by  the  motion  of  the  vessel,  •'  revolving  guns"  can  always 
Iv  tired  with  perfect  impunity  and  effect. 

But  to  prvx*eed  with  the  description;  there  are  several  distinct 
fv>nn:*  in  which  the  revolvuig  principle  can  l»e  applied,  all  of  which 
IH^nuit  the  guns  to  U*  turueil  in  a  horizontal  direction,  and  to  be  loaded 
and  (whenever  desireil)  to  Iv  aimed  under  ct>ver,  the  crew  beinsr 
alwuvs  unvliT  shelter  of  the  f»hitiuir  when  working  the  gun<. 
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r  form  No.  1  (Fig.  1,  plate  xxvii)  are  to  be  seen  two  aide 
B  with  holes  at  the  ends  of  their  longest  arms  for  receiring  the 
nions  of  two  guiis  placed  opposite,  parallel,  and  in  a  reverae 
position  to  each  other,  and  equi-dietant  from  an  axis  for  vertical  revo- 
lution, which  passea  through  the  centre  of  the  brackets,  the  breech 
and  muzzle  of  each  gun  being  secured  by  iron  fasteTiings  to  the 
ends  of  the  shorter  arms,  which  support  two  deck-slips,  the  latter 
luving  a  port  working  on  hmges  under  the  muzzle  of  the  gun,  and 
when  extended,  the  deck-slip  and  its  port  together  form  an  exact 
counterpart  iu  shape  of  the  opening  in  ttic  upper  deck,  through  which 

the  guns  pass  while  revolving-    When  the  guna  arc  below  for  being 

^Bnded,  they  completely  close  the  aperture,  descending  simultaneously 

^^nth  the  guns  rising  for  being  fired.     As  the  gims  balance  each  other 

Hph  the  opposite  sides  of  the  brackets,  so,  in  like  manner,  do  the  deck- 

^Klips,   and  thus  an  equilibriam  is  eatabliahed  which  reduces  to  a 

minimum  the  labour  of  revolving  the  guns,  and  this  labour  is  coii- 

sequetitly  ao  slight,  that,  with  the  fi-iction-band  ^-aised,  the  smallest 

additional  weight  attached  to  any  part  of  the  deck-sUps  or  gims,  will 

cause  that  part  to  gravitate. 

The  revolving  movement  in  the  vertical  plane  is  conducted  by  a 
purchase-wheel,  turned  by  a  crank  handle  ;  iu  this  movement  are  em- 
braced four  distinct  operations — the  bringing  th«  gmi  into  svction, 
tilt!  pving  it  elevation  and  depression,  and  the  recoil,  or  miming  iuj 
aud  no  plan  yet  devised  has  combined  these  distinct  duties  in  a 
manner  so  simple,  and  yet  so  perfect. 

With  respect  to  the  "elevation,"  it  is  practically  unlimited,  the  whole 
arc  of  180°  being  under  command ;  In.  consequence  of  which  vertical 
fire,  one  of  the  most  important  aids  in  motleni  warfare  when  attack- 
ing bomb  proofs  and  land  defences,  can  be  employed  with  the  same 
*a8e  and  facility  aa  if  the  firing  took  place  in  a  horizontal  direction. 

Tlje  very  limited  elevation  to  which  broadside,  UuTet,  and  box-guns 
arc  coiiliued,  entirely  prevents  vertical  fire  being  thought  of  on  board 
^eewls  armed  on  these  respective  principles ;  and  yet  the  necessity 
fir  avoiding  torpedoes  will  keep  our  ships  furthei'  from  the  shore, 
wi  compel  tliem,  as  far  as  possible,  to  fire  at  higher  angles  of 
'■levation. 

But  unlimited  elevation  is  of  gi-eat  value  under  other  cirenm stances, 
fur  it  a  vessel  were  stranded  on  the  rocks,  and  on  her  beam  ends, 
'iiidRr  an  enemy's  guns  (as  has  happened),  the  guns,  under  the  re- 
volving system,  could  bo  fired  with  as  iimch  effect  as  if  the  vessel 
ttere  on  au  even  keel. 

Aa  regards  "depression,"  it  can  be  given  to  any  iieccasary  ex- 
t*ut,  either  by  increasing  the  length  of  the  brackets,  or  by  luising  the 
revolving  axis. 

It  will  be  observed  that  whenever  a  deck-slip  oucnpies  the  aper- 
liitij,  the  deck  will  present  a  flush  appearance  fore  and  aft. 
No.  2,»  in  its  general  features,  embitices  the  same  jraiits  as  No,  1, 
I       '''It  has,  iu  .iddilioii.  a  protection    of    iron    plating  attached    to   tlio 
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giins  thcmselveB,  as  also  two  side  Bliii?lds  of  iron  nffiKcd  to  l) 
rotary  deck  oa  each  side  of  the  opening  throngh  wlijch  the  pi 
revolve,  which  shields,  in  the  event  ni  their  U'Coining'  injiinxl,  c 
b(j  inoved  outwards  by  screws.  Thu  protection  will  now  tie  oni 
pletv,  without  requiring  &n  trighth  of  tlie  weight  a  turret  tiOceA. 

Nit.  3  (Fig.  3,  plate  xxviii),  although  In  prindjile  th^  eaiw?,  d 
from  the  two  last  in  the  absence  of  doctt-sUps,  and  in  tlio  framewo 
being  circular,  and  made  to  fill  the  aperture  in  the  deck  for  the  eid 
aioji  of  wat«^r.  Two  holea  in  the  circular  framework,  ur  disc  (in  wlA 
the  nrazzlcs  of  the  };:iin8  arc  permanently  fixed)  furmitie  the  ix' 
breaks  in  the  circle,  the  tiring  can  thus  be  contmued  while  hcary  M 
are  washing  over  the  decks  undgimH.  ThediRcisof  variAMcUiiaaici 
for  ecQUOQiiisiDg  the  weight.  The  effect  of  this  economy  of  wdgbt  tnC 
space,  as  compared  with  a  turret,  in  a  restoration  of  the  goDB  to  tU 
vessel's  broadside,  whore  a  series  of  revoVvers,  extending  the  ImgA  4 
the  vessel,  might  be  worked  in  any  weather  with  perfwt  ea«. 

No.  4  (Fig.  4,  plate  xsix)  shows  another  mode  of  a[^^in^  tl^ 
revolving  system  i  in  this  case  the  connecting  rods  are  no  huff 
attached  to  the  smaller  arms  of  the  brackets,  but  extend  lumwfni 
gun  to  gun  ;  thit»  allows  the  guns  to  work  on  tlieir  truutiiotw,  aadi 
move  while  revolving  with  a  parallel  motion,  ho  that  th«  upper  ri 
can  be  brought  more  quicfcly  under  cover,  in  a  smaller  arc  of  revi* 
tion,  by  the  mei^e  inscition  of  a  detaining  bolt  in  the  centre  of  on 
the  conncctbtg  rods :  au  automatic  witlidrawal  of  thia  bolt  may  ■! 
wards  take  pUcc,  should  a  further  extent  of  recoil  be  desired. 

If  the  bolt  remains  luidrawn,  or  by  a  self-acting  contrivance  IwK 
turned  into  itH  detaining  position,  the  gnu,  when  re-loaded,  tan 
revolved  into  precisely  the  same  position  as  it  occupied  when  fiiwL 

When  the  parallel  motion  is  need,  the  elevation  .ind  depreenloo  hil 
to  be  given  by  raising  or  lowering  a  movable  arm,  into  whk^  '' 
detaining  bolt  has  been  inserted. 

Fi^.  5,  plate  xsix,  has  the  same  parallel  motion  as  No.  4,  bat  m 
considcrauly  in  form,  as  the  weight  of  the  guns  tbemselvcii  in  appi 
to  the  friction  surfaces  to  check  the  recoil ;  this  may  also  bo  sob 
plan  No.  1. 

The  friction  wheel,  o,  with  its  fellow-whcol  on  flic  olher  side  of 
guns,  together  form  a  second  axle,  which,  with  the  nxle  proper,' 
remain  lockedwhile  the  gun  recoils,  and  thus  aFTnnlitnrxtcmlvasnrfl 
on  whicli  the  two  guns  and  their  gear  will  pi-ei^s  so  heavily,  that 
friction  produced  will  far  more  I  ban  suffice  ;  the  extent  of  Ihi«  Bor 
may  be  roughly  estimated  by  the  length  of  the  upper  halvM  of 
two  wheels  mnltiplied  by  tne  breadth  of  the  trunnions  i  tliw,  i 
wheels  H  feet  in  diameftT,  with  friction  surfaces  a  foot  in  width,  tl 
will  be  a4  ni|uare  feet  of  surfatx',  on  which  the  whole  of  thU  mi 
will  preaa  equally. 

To  conipaiv  a  12-ton  revolver  with  a  12-ton  gtm  fired  ou  shrnv  W 
the  same  amount  of  recoil  friction,  this  latter  gtin  mnst  have  auad 
similar  gim,  or  an  equivalent  weight  hwhed  to  it,  and  tlio  whole 
to  rest  emmlly  on  2i  square  feet  of  friction  sui-fwc. 

When  No.  5  is  applied  to  vessels  of  itmul I  tonnage  and  light  drsugt 
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for  which  it  is  admirably  adapted,  instead  of  a  second  gati  there  might 
be  substituted  an  iron  box  containing*  some  of  the  vesseFs  spare  gear, 
such  as  spare  shackles,  a  length  or  two  of  chain,  or  any  weighty  and 
compact  articles. 

A  point  of  very  great  advantage  (not  found  under  any  other  system) 
is  the  immovability  of  the  common  centre  of  gravity  of  *'  revolving 
guns ;"  no  ill  effects  can,  therefore,  arise  from  the  recoil  of  a  broadside 
of  heavy  guns  while  the  ship  is  heeling  over. 

The  horizontal  motion  need  not  occupy  any  time  in  verbal  descrip- 
tion, as,  owing  to  the  weight  resting  principally  on  a  central  pivot 
and  rollers,  it  can  be  accomplished  with  the  greatest  ease,  i)articularl3' 
as  there  is  no  heavy  turret  of  some  250  tons  to  be  added  to  the  weight 
to  be  moved. 

There  are  several  modes  of  aimhig  the  guns,  as,  for  instance,  the 
captain  of  the  gun  can  stand  in  its  rear  and  conduct  the  pointing,  and 
having  the  gun  between  the  enemy  he  is  firing  at  and  himself,  is  then 
less  exposed  than  he  would  be  in  a  turret,  where  a  shot  entering  the 
port  might  take  him  in  the  body. 

In  No.  2  or  No.  3  plan,  the  man  aiming  would  neither  have  his  head 
nor  his  body  exposed,  as  he  would  look  through  an  aperture  like  a  tele- 
scope in  the  iron  disc  immediately  over  the  gun ;  within  this  aperture 
is  the  dispart,  and  at  its  inner  and  wider  end,  a  tangent  scale. 

The  back  of  the  person  aiming  would  certainly  be  exposed ;  this, 
if  desired,  could  be  obviated  by  a  jirotecting  band  of  platuig  extending 
across  from  one  side-shield  to  the  other. 

The  steadiness  of  aim,  another  point,  is  greatly  aided  by  the  gun 
recoiling  under  the  feet  of  the  person  aiming,  who  no  longer  need 
spring  up  to  prevent  the  gun  striking  him ;  but  it  is  not  necessary 
that  he  should  even  be  near  the  gun,  as  the  instnimeut  I  am  about  to 
describe  will  show. 

The  *'  object  pointer  "  (see  Plate  xxx)  is  an  instrument  by  means 
of  which  a  person  in  some  place  of  security  at  a  distance  from  the  gun 
can  direct  the  gun  with  the  same  accuracy  as  if  he  were  in  the  rear  of 
it.  The  instniment  is  connected  by  rods  with  an  eccentric  or  crank  on 
the  central  pivot  of  the  guns ;  the  gun  and  the  instniment  will,  there- 
fore, partake  of  the  same  movement,  the  act  of  turning  the  guns  moving 
the  instniment  in  the  same  direction. 

A  person  sitting  behind  the  pointer  can,  through  a  voice-pipe,  direct 
the  guns  to  be  trained  to  the  right  or  left  hand,  and  to  be  elevated  or 
depressed,  until  he  obsei'ves  the  pointer  bearing  on  the  object,  when 
the  gnn  will  be  found  pointed  in  a  similar  manner ;  he  might  then  pull 
the  trigger  line  as  if  ho  were  riri;ring  a  boll. 

Except  in  the  case  of  gun-boats  and  other  small  vessels,  the  broad- 
side is  the  pro|»er  position  for  ji  vessel's  »^nMs,  for  which  "  rcvolviii^r 
guns"  are  adinirai>ly  n«lai)l<Ml :  nnd  if  wcimicc^ -ri  I'u]  ot  thr  pondrnms 
turret,  however  heavy  llu»  class  of  ^Mins,  llicir  iig^^rc^ale  wfi;^lit  will 
never  approach  the  aggn^gatc  wcMght  of  all  the  guns  carried  by  a 
three-decked  shij*  on  her  broadside;  there  will,  consequently,  be  no 
difficulty  on  the  score!  of  weight. 

After  the  safety  of  the  water-line  has  been  scoured,  every  ton  of 
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weight  that  remains  uudisposed  of  stioiild  be  tiiriied  into  gana,  tive 
additional  gun  coDstitutiog  a  i^tiiict  chance  of  huccuss.  Much  li 
been  erroneotisly  said  of  the  advantage  of  concentrating  tlie  cSorta  < 
a  broadside  in  a  single  aliot,  which,  however  plausible  in  theory,  I 
untenable  in  practice  as  long  as  the  pei-ct-utag©  of  niisees  so  greatly 
nutuiunbera  the  percentage  of  hits  j  there  is,  indeed,  no  greater  defect 
among  the  recent  changea  (for  wliich  no  increase  of  size  will  coiupnir 
eat«)  than  the  groat  reduction  iu  the  number  of  the  gun»  carried.  Tbftt 
difficulties  of  taking  a  correct  aim  at  sea  ap|)ear  to  Lave  beun  eiitiivtj' 
overlooked. 

Assuming  for  a  moment  that  large  guns  can  be  lioiiclkxl  as  i\alc)A, 
as  smaller  onea,  and  that  the  crews  are  eqnut  iu  pra<:ti(.'«s  the  n 
carrying  a  few  puis  must  inevitably  be  nunk  l>efore  she  can  ina 
Biiccessfnl  hit,  wheji  eii(jagiiig  a  vessel  armed  with  a  greater  nnmbtr. 
Let  us  for  instance  say  that  five  per  cent,  of  the  shots  will  pro 
succesafiil,  then  the  '*  Koyal  Sovereign,"  as  a  tuiTct  ship,  before  !> 
could  plant  a  single  successful  shot,  would  have  to  tire  Jour  cutln 
broadsides;  when  ihe  same  vessel,  if  the  G14  tons  of  turret*  v 
rid  of,  and  some  forty  12-ton  guns  aubstituted,  would  at  the  so 
of  percentage,  make  a  Euccessful  hit  at  every  broadside. 

iv  ith  respect  to  the  mcdianical  ]iai-t  of  the  qucslion,  no  engineer  ol 
experience  would  find  the  smallest  difficulty  iu  revolving  onuisnoeo 
25  to  100  tons  weight  witli  the  aanie  ease  and  facility  as  Bmnol  i* 
Tolved  a  paddle  wheel  of  the  "  Oieat  Kastem "  of  185  tons  ou  H 
semi-supported  shaft. 

While  ehowing  that  gimw  of  any  size  can  bo  worked  an  tli 
"  revolving  system,"  I  would  especially  i-emark,  that  I  do  not  advocali 
in  the  slightest  degree  the  employment  of  those  cnonnoue  mistukeSf 
which,  with  wide  dianieteis  of  buie,  are  fired  witli  less  tliaii  tlts( 
saluting  charges,  and  with  a  RmaHhing,  rather  than  pcnctratiug  \i 
are  but  cjirronnades  on  a  large  scale. 

The  difficulties  which  the  weight  of  plating,  entails,  uiid  which, 
trust,  the  "revolving  system"  will  obviate,  appear  ti>  bo  «o  pre 
on  the  authorities,  that  veasels  with  only  &  4  feet  fi  inches  freel 
have  been  proposed,  and  are,  I  fear,  ah-eady  laid  down;  a»  eW 
veseels,  if  canght  in  a  heavy  gale  and  sea,  will,  from  the  operation  i 
the  same  causes,  in  all  probubili^,  meet  with  the  same  fata  aa  til 
unfortunate  *'  London,"  I  will  briefly,  by  means  of  these  models,  t 
deavour  to  show  that  a  vegscl's  freeboard  cannot,  with  a  due  rrg4 
to  her  safety,  be  reduced  to  the  extent  proposed,  and  tlitit  t 
height  of  the  freeboard  must  be  a  variable  quantity,  which,  wlti 
certain  limits,  will  be  found  to  inci'case  with  the  lengtli  of  Uic  vetB 
80  that  a  aliort  vessel  of  ordinary  constiiietiou  can  enjoy  a  height 
freeboard,  which  would  prove  fatal  to  n  longer  vessel. 

All  vessels,  as  is  known,  displace,  without  reference  to  their  fonn 
position  in  the  water,  a  body  of  water  of  the  same  weight  u  UiOl 
selves,  and  this  invariable  law  causes  them  to  float  higher,  or  to  til 
ilei!pcr,  according  to  the  inci-ciLie  or  dimhiuUnn  in  the  bulk  trf  tia 
hulls  at  tliit  [lart  then  siibjeeli'd  lo  the  imsHinir  wave,  thut  thu  a 
'lisplaceuient  may  iit  all  times  l-e  maintained. 
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^Vlliie  scuddiug  before  the  wiud,  with  the  seas  rolling  onwards  at  a 
greater  velocity  than  the  vessel,  the  entire  length  of  the  hull  is  inces- 
santly traversed  by  rolling  volumes  of  water,  which,  as  they  pass  the 
widely  differing  displacements  at  the  quarter,  beam,  and  bow,  occasion  the 
incessant  changes  in  the  immersion  and  emersion  of  the  hull,  to  which  1 
have  alluded ;  a  vessel  of  great  length  relative  to  her  beam,  when  on  the 
crest  of  a  wave  at  her  centre,  will  sink  into  it,  until  she  has  found  in 
its  widening  base  the  amount  of  displacement  she  has  been  momenta- 
rily depriv^  of  by  the  exposure  of  her  unsupported  extremities,  the 
weight  of  which  will  then  press  on  her,  as  would  an  additional  weight 
of  cargo  suddenly  placed  on  board,  and  the  crest  of  the  wave,  then 
towering  above  the  decks,  will  fall,  sweeping  them  with  i-esistless 
force. 

I  will  now  describe  the  effect  of  a  wave  while  passing  the  centres  of 
a  long  and  short  vessel  having  the  same  displacements  (Plate  xxx). 

The  vessels  are  respectively  numbered  1,  2,  and  3,  and  are  of  the 
following  dimensions : — 

Vo.  Length.  Breadth.  Depth.  Draught.  Displacement.  Freeboard, 

1  20              5               8                 2                   200  100 

2  10              5               3                 2                   100  50 

3  10              5               JJ                  2                   100  50 

400 

Tlie  three  vessels  have  an  aggregate  displacement  of  400,  and 
whether  floating  s(*parately,  attached  side  to  side,  or  end  to  end,  this 
will  continue  to  be  their  displacement. 

When  placed  side  by  side  they  will  form  a  vessel  20  long  by  15 
broad,  and  when  end-on,  one  40  long  by  5  broad  ;  we  will  first  place 
them  side  by  side,  and  having  shown  the  height  of  the  freeboard 
occupied  by  a  wave  at  their  centres,  will  then  place  them  end  on,  and 
observe  the  result,  applying  the  same  shaped  wave  at  the  same  part  of 
their  hulls. 

The  wave  is  drawn  with  its  sides  at  an  angle  of  45°,  and  is  marked 
with  cubes,  the  same  as  the  models,  to  facilitate  com})ut4ition  with  tho 
eye,  the  sides  then  occup3dng  the  diagonals  of  the  cubes,  which  will 
be  sufficiently  accurate  for  the  present  purpose. 

(The  side  of  a  wave  is  frequently  to  be  seen  at  a  much  higher 
angle.) 

A  vessel  of  two  beams  in  length  (here  formed  by  a  lateral  junction 
of  tlio  models)  is  supposed  to  be  momentarily  supported  on  the  crest 
of  a  wave  at  her  centre,  which  will  leave  40  cubes  of  the  previously" 
immersed  jxjrtion  of  the  hull  exposed  to  ^^ew  at  each  extremity,  80 
cubes  must  therefore  be  taken  from  tho  frooboard  to  supply  the  loss, 
which  will  still  leave  a  sufficient  height  of  freeboard  above  the  highest 
point  reached  by  the  waves,  to  insure  the  vessel's  safety. 

If  the  vessel  be  now  divided  longitudinally,  and  Nos.  2  and  3  be 
taken  from  the  side  of  Xo.  1,  tho  displacement  and  line  of  flotation  of 
the  latter  will  in  no  wise  l>e  altered,  but  if  instead  of  attaching  Nos.  2 
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and  3  to  the  sitloB  of  No.  I  {where  they  siippprt  tbcmselve*)  wo  * 
tbetB  to  the  cnda  of  No.  1,  traneformlii^  all  Ihroo  into  a  vessel  nf  eigl| 
beams  iu  length,  there  will  he  a  very  altered  state  of  circiiuist&iicea,  i 
Nob.  2  and  S  will  then  be  entirely  out  of  the  water,  and  cDtitnbutu 
nothing  by  tlieir  displacement  to  the  support  of  their  owu  weight,  w*^ 
prcBB  on  No.  1  with  their  entire  weight,  foreing  it  dowii,  until  ID  t 
base  of  the  wave,  is  met  a  siilEcieiiey  of  water  t<>  supply  the  tlirt 
combined  vessels  with  the  iOU  tons  of  displacemont  they  ritjuint. 

The  oorrectncsB  of  tliis  may  be  ascertained  by  i:oiiiitiriK  the  uiiU( 
described  behind  the  wave,  tho  ciest  of  which  from  thu-e  timn^  oa 
freeboard  sufficiently  high  to  restrain  it,  will  jwur  over  thu  vcm^  lo^ 
huge  volume  of  water. 

From  this  we  may  trace  the  proximate  cause  of  the  unfortanM 
''  London's"  diaast«r.  She  was  of  gi'eat  length,  with  email  iiroportionat 
beam,  and  very  low  in  the  water  (without  a  sufficiency  of  freoboard  i 
fact)  and  she  foundered  in  a  Bea-way  in  which  her  own  Open  Imm* 
(deeply  laden)  conld  live,  and  from  the  accomit  of  the  survivors,  vl 
described  the  sea  as  falling  in  mafisea  on  her  decks,  we  can  have  n 
doubt  that  when  across  the  creatof  the  waves,  as  tlicy  renclied  hi 
centre,  she  ounk  so  far  into  them  that  the  water  fell  iu  suc[x»st\-e  wi 
over  her  imperfectly  secured  docks,  and  (he  same  uaha[)py  fain  W 
attend  any  long  low  turret  vessel  caught  scudding  or  athwart  tli 
waves  with  a  heavy  sea  on. 

If,  therefore,  the  safety  of  the  vessel  and  her  crew  are  (o  be  at  a 
regarded,  there  must  be  no  diminution,  but  a  large  increase  of  tl 
freeboard  in  the  long  low  vesiiel;  turret  and  box  veasels.  equally  wil 
brua4lstdo,  are  nuder  piedaely  the  same  conilitions  as  regaros  ^ 
height  of  their  freeboards,  and  we  cannot  recuguixe  the  claims  of  Uw 
advocates  for  a  a|>Dcial  exemption  from  tho  general  law. 

I  will  now  briefly  cnninerato  some  of  (he  principal  advantagi 
which  the  "  revolving  eysteTu  "  offers, 

1.  It  requires  no  aruiour-uluting  for  its  special  protection,  u 
enables  all  that  is  now  placea  on  the  Ui\i  sides  and  turietB  to  bo  ttn. 
ployed  m  the  more  important  office  of  prelecting  tlio  "  wind  and  wat« 
part  of  (he  vesDel. 

2.  Or  in  the  event  of  not  being  required  for  sneh  a  porpoM, 
relieves  so  much  deati  weight,  which  can  be  devoted  either  to  a  laj| 
increase  of  tho  nrmamoiit,  or  to  a  coimidornble  decrease  iu  tho  siw  i 
tho  vessel. 

8.  From  its  lightness  and  compactness,  it  ie  adapted  Lotli  for 
ship's  broadside,  and  for  tho  smallest  gun-boat. 

4.  It  a^oi'ds  complete  protection  botli  (u  thp  guns  and  their  crewe. 

5.  It  requires  neither  breochings  or  tackles  in  the  heuviwt 

and  tho  guns,  although  movable,  are  yet  always  permunuutJy 

to  tho  vessel  by  the  axis  on  which  they  revolve,  winch  tatter 
turns  in  a  horizontal  direction. 

G.  The  centre  of  gravity  of  the  guns,  whether  they  an  \mag 
or  otherwiso  moving,  is  always  immovably  fixed. 
7.  Tho  guns  can  be  elevated  throug'h  Uie  entire  arc  of  ISO',  ond 
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leqnently  vertioal  fire,  which  has  hitherto  been  confined  to  mortars, 
can  be  commanded  in  all  vessels. 

8.  A  greater  degree  of  depression  than  has  hitherto  been  attempted 
can  bo  given  without  the  present  serious  increase  of  weight  required 
in  turrets. 

9.  There  being  no  heavy  turrets  to  move,  nor  guns  to  transport  (as 
In  box  vessels),  the  horizontal  training  can  bo  perfoimed  with  greater 
rapidity  uid  ease  than  under  any  other  system. 

10.  The  "elevation,"  "depression,"  '*  running  out,"  and  "running 
in,"  are  all  comprised  in  the  one  vertical  movement,  and  require 
neither  steam  power  nor  the  employment  of  any  greater  nimiber  of  men 
than  are  necessary  for  spongeing  and  loading. 

11.  The  guns  are  Ic^ed  entirely  under  ^cover  of  the  freeboard- 
plating,  and  from  the  inclined  and  convenient  position  of  the  gun,  with 
greater  rapidity  than  under  any  existing  system. 

12.  While  one  gun  is  being  aimed  the  other  can  be  loaded. 

18.  Although  unnecessary  (from  the  labour  being  so  light)  the  recoil 
of  one  gun  can  be  made  to  bring  up  the  other  ready  for  action. 

14.  The  guns  being  entirely  independent  of  the  motion  and  inclina- 
tion of  the  ship,  can  be  fired  in  all  weathers,  and  in  au^'  position,  which 
DO  other  gun  yet  invented  is  capable  of. 

15.  "  Revolving  guns  "  require  no  greater  security  in  a  gale  than  in  a 
calm,  and  can  always  be  kept  in  a  state  ready  for  action. 

16.  Owing  to  the  guns  (or  to  one  gun  and  its  equivalent  weight) 
balancing  each  other,  a  gun  can  be  brought  into  action,  or  withdrawn 
from  action,  without  having  been  discharged,  by  the  mere  turning  of  a 
winch-handle. 

17.  The  injurious  vibration  caused  by  the  explosion  of  heavy 
charges  becomes  neutralized  by  the  recoil  taking  place  in  a  circular 
direction. 

18.  The  steadiness  of  aim  is  greatly  increased,  as  the  pei*son  aiming 
has  not  to  spring  up  to  avoid  the  recoil. 

19.  The  guns  can  be  fired  with  the  sea  washing  over  them,  without 
the  water  getting  below. 

20.  If,  for  any  purpose,  a  turret  be  desired,  its  iron  plating,  greatly 
reduced  in  height,  diameter,  and  weight,  and  without  a  port,  may 
become  a  fixture,  by  revolving  guns  passing  through  its  roof. 

I  wish,  before  concluding,  to  make  a  short  allusion  to  Captain 
MoncriefiPs  gun,  which,  although  widely  dissimilar  in  form,  to  a  certain 
extent  seeks  the  attainment  of  the  same  object  for  the  laud  service. 
Ilaving  never  seen  the  gun,  I  can  only  quote  from  the  copy  of  the 
patent,  and  from  the  description  given  by  the  public  papers. 

It  appears  that  a  gun  is  attached  to  the  outer  part  of  a  wheel,  which 
moves  to  the  rear  when  the  gun  is  fired,  causing  tlie  latter  to  descend 
under  cover,  in  a  cycloidal  curve,  tlio  force  of  the  recoil  at  the  same 
time  raising  a  weight  attached  to  the  wheel,  which  afterwards,  by 
gravitation,  on  the  release  of  a  bolt,  restores  the  gun  to  the  position  it 
occupied  when  fired. 

The  governing  principle  seems  to  be  the  "  storing  up  "  (the  words 
used)  ol  the  force  of  the  recoil  for  bringing  the  gim  into  action,  but 
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wbpji  tli(!  gnn  misses  )Jro,  or  is  fired  witli  a  reduced  charge,  and  bu  t«' 

be  broufilit  unUtT  covei',  tlio  application  of  considerable  ad^timal 
jiower,  moi-Q  tliaa  equal  to  the  force  of  the  recoil,  appears  lo  to 

A  very  csseiilial  difference  between  the  two  systems  is  at  oiiw  ^i. 
paroat,  tbo  "revolving  (inns"  beiug  always  eiiiially  pi'ised,  woclc  una 
Beourely  fixed  axiu  iji  a  circle  (iDstead  of  a  det^cliMl  iin<;  on  &  nyclaiil))! 
arc  iudeputideiit  of  the  recoil,  and  can  be  brought  iii  and  out  iif  u''  ' 
with  very  tritliu^  labour,  a  eeveu-ton  revolver  only  roniiiring  a 
tuTis,  or  even  leas,  and  wliicli  may  be  a  spare  gun,  instead  of  lij  loi« 
of  elevator  and  ballast  for  the  movement. 

With  revolvers,  vcitical  fire  ciui  bo  given,  and  these  giuis  can  I 
elevated  and  depressed  to  any  extent  by  the  ^ame  luovenui'nt  wUt 
brings  theni  into  action. 

With  Captain  MoiicriefTs  guna  the  first  appears  U)  \ie  hnjnissible  I 
noy  shaiie,  while  the  latter  ia  very  limited  and  reijiuitm  a  dcrew  M 
n  distinct  operation;  It  does  not  ap^tear  that  this  system  i«>  cu 
ble  of  affording  the  thorough  protectjoii  which  ia  to  be  I'ouad  hm 
the  No.  3  mode  of  applying  ■' revolvers ;"  but  I  will  uotpunuetl 
comparison. 

Enough  has  jirobftbly  uow  been  showu  to  prove  that  the  '*  revol^lt 
system  "  possesBes  no  common  advantages,  and  that  it  is  capable  vf 
wide  development ;  the  limited  time  at  my  disposal  forbids  my  di 
scribing'  the  udvaatages  it  possesses  for  the  land  Ber%'ice. 

In  refei'Hug  to  otiier  systems,  t  have  endeavoured,  atid  I  ti 
successfully,  to  avoid  giving  offence  to  those  mtei'ested  iu  Iheni. 

I  have  sho\vii  that  oiu'  supposed  impeuetrablo  fleet  of  iroii-clada  a 
in  no  siifcr  iMsifion  than  wooden  vessels,  and  that  a  remedy  lioB  at  n 
dcHiire,  and  I  would  ask  whether  it  he  wise  to  neglect  for  &  day  ll 
great  Interests  now  at  stake. 

Let  us  i-ememljer  that  foi-eigJi  powers  are  quite  aware  of  tfau  » 
points  of  our  position,  and  that  so  long  aa  thftt  pr^t^itioii  is  aaaaili 
we  invite  attack ;  that  all  our  guti-boata  aj-e  below  the  mork,  audt 
be  swept  away,  and  that  the  weak  plating  of  our  iron-clada  wiD 
easily  [teuetrated  by  coin))Jiratively  small  guns,  are  )u>t  my  i 
but  the  remarks  ot  those  whose  e3cperienc43  and  opinions  cannot 
lightly  iliaregarded  at  a  time,  when  that  cloud  iu  the  far  westn 
rapidly  iucreaete  and  ixiver  our  waters  and  destroy  our  commerca^  w 
Iteets  uf  hostile  gun-boats,  quickly  extemporized,  with  whicdi  ' 
present  irou-cUids  will  find  it  diOicult,  if  not  im])Ossiblo,  to  cupo  A 
cossfully.  ■ 

ThpOiIUBM4N:  ThcMviri!  an?  ar  tiro  poinU  itMcU  I  (liuuld  likd  toharvfli 
<Ut«d.  Tlie  Srst  ia,  what  ii  thu  iluptli  of  hold  roquirad,  snd  what  would  b>  ' 
dmiglit  ot  trutcr  in  «.  giia-bont  tu  otrrjr  two  of  tlioio  giuu  ?  Next,  I  do  iMt  ■ 
out  in  nlint  prxitiun  uftho  sun  the  loading  tokea  plncu?  A^i,  iii  llvoMofl 
ueidcDt  bappenioe  to  the  tower  gun,  (Quh  as  its  burgling,  it  sccwi  to  ma  ihl 
would  be  Iktttl  to  llui  wholo  apparatm.  Tiioii,  I  think  jou  mrnlioiicd  th«  dwi 
utight  be  loaded  whilst  the  other  wia  being  pointnd.  If  the  tnu  Kiiut  mn  atM 
in  tliat  nu}',  Iiiatinot  Foiicvivo  how  theoaptaiu  uf  tb<>  tipjier  gnn  can  pciiiiliB 
mtety  to  bulf  n  dr-gpec  withont  being  disturbed  by  tbo  mniming  bomu  o(  tie  i^ta 
of  the  lower  gmi. 
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Qipttuil  Sn.inPK;  I  luny  snj  timt  tlio  question  of  loading  tlio  two  gune,  thp  lower 
one  being  loaclni!  whuu  tUa  uppor  ono  ia  bcUig  fired,  is  qiuto  n  Mcondary  object, 
Mul  IB  onlj  intended  for  rapid  iLriiig  at  cIobd  quarten. 

The  OKAtRUJLN  :  Then  tho  second  miglit  do  lu  a  npare  gun. 
.^  CtpUiil  SBuu'e  :  Tea.  I  nttacli  no  great  importance  bi  tLe  lower  glut,  except  as  a 
—  — ,  or  for  rapid  ilriag,  and  for  alCorimtiug  witli  tlio  upper  giin  (to  avoid 
The  npper  gun,  n»  you  aeo,  can,  in  ovory  ease,  be  lonilod  under  covur. 
ues,  I  have  applied  a  weight  bclon  instead  of  another  gun. 
f  Ur.  MiCBiEL  ScxiTT,  C.E. :  IsliDuldlike  tooskinvlukt  kind  of  teasel  youpropose 
^emploj  tiieta  guu  ?  I  understand  that  you  objeot  to  the  turret  Bvnteia.  I  boUevo 
|gt  jou  desire  to  have  a  high  free-board,  and  tluit  your  guns  would  be  carried  on 
W  bitwdlide  eicluairely.  My  inquiry  ia  more  with  rofercnee  to  the  relative  vreight 
JCinetid  required  for  the  turret  and  the  brondside. 

I  Cqittin  Sbabi'k  :  The  first  question  was,  doca  the  veaiel  Tor  this  gua  require  any 

ttt  dnught  of  water?     Ifo,  it  does  not ;  aod  provided  you  lulopt  this  fonti 

hoiniig)  you  may  hare  the  gun  of  any  size  you  like.     I'ou  eati  judge  of  the 

'■twht  by  the  lengtli  uf  the  gun.    A  very  ahallow  draught  will  do.    Tliat  U  wlmt 

Watts  appeared  an  struck  with.    Tlie  smallest  vessel  would  admit  the  run. 

nl  can  judge  the  depth  required  by  taking  the  length  of  the  gun  as  a  guide.    The 

nt  question  was,  how  does  the  toadtag  tako  place  ?     When  jou  are  firing  in  this 

.  nry  (showing),  you  will,  of  course,  load  with  the  gun  horizontal,  under  cover.    But 

*ff  yon  revolve  the  guna,  you  would  load  at  nn  an^  of  about  45*  (Fig.  1)  j  the  ahot 

ud  the  charge  would  almost  roll  in. 

The  CttintUiS :  I  am  afraid  they  woiUd  roll  out  again  on  the  eun  going  round. 

Captain  SllABPK  :  The  gunrevolvcs,  ao  that  tbe  shot  reata  on  iho  bittflin  of  the 

run.    If  the  order  were  given  for  10°  of  elevation,  the  elevation  could  be  given 

fijua-    You  see  by  this  model  that  tliis  gun  can  bo  loaded  while  tlio  other  is  being 

pointed  i  but,    as  a  practical  man,  I  do  not  attach  any  importance  to  that,  except 

when  yon  are  alongside  an  enemy,  and  wish  to  rattle  in  your  shot  as  fast  as  you  can . 

1  do  not  core  much  about  uting  tlic  lower  gun,  except  aa  I  have  stated,  but  I  do  care 

it  having  a  lecond  gun,  beinuae  if  the  upper  gun  gets  damaged,  there  is  another 

—  iTolve  immediately  into  its  place,  with  the  annie  gear  and  the  same  facilities 

nBoBGESa:  Would  you  not  have  to  attach  a  weight  in  ita  place  if  tlio 
m  were  to  get  injured,  and  jrou  hare  to  unahip  it  ? 

a  Shabfk  :  Wb  should  not  unship  it,  we  should  keep  it,  although  injured, 

a  eouDlerpoiso.     The  question  was  asked  what  kind  of  ship  would  carry  these 

naf    Any  kind  of  ahip  you  might  apply  them  to  (as  I  mentioned  in  my  paper), 

n  to  the  turret.    You  might  cut  the  turret  down  one-haif,  and  let  the  gun  pasa 

'    Um  top.     Still,  I  tliink  it  is  a  gunnery  miatake  to  have  a  central  gim.    Hero 

woluni  of  the  "  Warrior"  (showing  diagram),  with  two  12-toa  revolving  guns  on 

ome  snde,  mounted  on  the  broadside.   Taking  the  upper  plating  olT,  and  adding 

&B  rides  below,  several  such  revolving  gims  can  be  used,  and  also  be  protected, 

the  ■"WarriDr"  turned  into  a  more  valuable  frigate,  with  much  thicker  plating 

erudei. 

mC&uiliuk;  Would  you  not,  as  a  general  rule,  carry  heavier  guna  on  the 
«hip  section,  not  only  as  to  tbe  diapoaition  ot  weighta,  but  a  larger  gun 
iKi  a  larger  revolving  apjiaratus  7  Would  it  not  be  better  to  carry  that  larger 
itui  on  tlie  midship  section,  with  depth  of  hold  in  the  centre  ooniportment, 
n  the  sides  ? 

Iwn  Seasfb  :  Undoubtedly,  if  you  hare  the  apparatus  on  a  very  large  scale. 
Ihu  lection  of  the  "Warrior"  you  see  the  apparatus  for  two  13-lon  guns 
ody  extendi  beyond  the  decks. 

"'iciiAKr.  Sl'ott  :  I  am  very  much  pleased  with  your  double  axle. 
,o3HiEPE:  Yes,  the  moment  it  occurred  to  mo,  I  felt  not  a  doubt  of  its 

".  MiCRARb  Scott:  You  are  in  favour  of  a  high  free-board? 
plain  Sharpe  :  Yes,  but  with  n  low  protection  only. 
Hr.  UicniKI.  Scott  i  Would  you  carry  tliat  protection  below  the  water-line  P 
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Oaptain  Shabpb  :  Undoubtedly. 

The  Chaibican  :  If  no  other  gentlenum  wishes  to  makto  remailu,  it  ii  oj 
pleasing  duty  to  ask  the  meetine  to  join  me  in  thanldng  jon.  Captain  Shane,  fat 
your  very  good  and  entertaining  lecture.  The  subject  is  quite  new  to  me.  mnog 
neard  your  explanation,  I  really  cannot  see  any  or  those  difficulties  which  I  moit 
say  I  anticipated,  when  I  first  came  into  the  room.  Tour  plan  seems  to  me  mnnA 
more  feasible  now,  though  there  are  some  of  the  details  in  which  pnctioe  mi^bt 
show  modifications  to  be  necessary. 


(fftening  lieettirg. 

Moriilay,  May  17tU,  1869. 
WILLIAM  STIRLING  LACON,  Escj.,  in  the  Chait. 
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NAMES  of  MBUBEB3  who  joined  the  Inatitution  between  (.he  3nl   i 
May,  1869, 


BannuUr,  C.  W.,  Major  late  2Qd  Bombay  CaTalry. 
Hftye,  J.  B.,  Lieut,.  R.N.     11. 
WliileBido,  F.  J.  8.,  Capt.  11th  Begt.     U. 


THE  CONSTITUTION  OF  OUR  MILITARY  FORCES,  AND  THE 
CONDITIONS  OF  MILITARY  SERVICE. 

Bj  Colonel  A.  CuNxiNaiiAM  Robertson,  Conuuamling  2ntl  Batt.,  the 

Hth  or  King's  Rcgt. 

SIk.  PiiESiDENT  AND    Gektlemen — You  ftFO   awato  that  when  the 

Council  accepted  my  offer  to  say  a,  few  worda  by  way  of  introducing 
Ihig  iubjcct  lor  discussion,  fhcy  knew  that  I  had  no  intention  to  sub- 
niitfox  tho  conaideration  of  the  memberB  of  the  Institution,  any  complete 
plan  of  my  own.  What  I  proposed  to  do  was,  to  endeavour  to  claaaify 
>ad  analyze  what  had  been  written  and  spoken  on  the  subject  of  the 
Organization  of  the  Army,  with  tlie  view  of  giving  an  opportunity 
'I'l'  the  discussion  of  those  points  regarding  which  a  difference  of 
"pinion  exists.  At  the  time  I  offered  to  uudertake  this  task,  it  did  not 
^pp^ar  very  formidable ;  but  since  then  there  has  been  so  much 
written  and  so  much  spoken  on  this  snbject,  that  I  have  fotmd  it  rather 
ililEL'ult  to  make  myself  familiar  with  alt  the  opinions  and  suggestions 
which  I  had  to  examine.  I  have,  however,  worked  diligently  in  order 
^  accomplish  what  I  promised.  I  have  made  notea  from  all  the 
psmphlets  which  have  been  written  on  the  subject,  and  from  the 
newspaper  reports  of  all  tho  speeches  that  have  been  made  in  Pnrlia- 
■Miit.  The  result  is  this  bulky  roll  of  MS.  which  I  hold  in  my  hand. 
I  shall  not  attempt  to  read  these  notes  to  you  in  thetf  present  shape, 
sa  I  am  sure  that  they  would  be  neither  interesting  nor  easily 
uuderstood.  I  hope,  however,  to  be  able  to  submit  ihem  to  the 
Cooncil  in  a  more  compressed  form,  and  should  they  think  tit  to  pub- 
h  them,  they  will,  I  think,  be  found  to  embody  a  tolerably  complete 
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abflU-act  of  tlie  actually  esislinff  atate  of  opiniou  ut  tills  most  mi 
\ng  i.'pocli  iti  lliii  history  of  our  Militacr  liiBlitutimirt  when,  iiiideri 
atisnices  of  His  Royal  Highneas  the  Duke  of  Ciimbridge,  it 
likely  that  even  greater  changes  will  be  made,  aud  even  ^ 
iin])rnTOmenta  effected  in  the  organization  of  the  Anny,  than 
ohHiiges  find  imjirovcments  whicli  have  rendered  nicmgrable  the 


during  which  his  illustrious  predecessor,  the  Dukoof  Vork,ci 
tile  .\jmy." 

The  declaration  of  the  [lolicy  of  the  Qoveniment  made  b^  Lord  N«t 
brook  leads  me  to  liope  that  the  Miuiaterial  programme  wilt,  if  adopt 
by  Parlinineut,  give  practical  effect  to  most  of  the  suggeetioas  maJt 
Sir  Charles  Tivvclynii.  Many  of  those  suggestions,  which  t^ 
years  ago  would  have  been  irR'coiicilably  at  variimcc  witli  the  feel 
aud  convictions  of  the  Officers  of  the  Airoy,  are  now  in  jwi'fect  &< 
ttuc*  with  the  opinions  and  sj-muathies  of  moat  Ofiicers  who  tv 
studied  the  subject.  Of  course,  liowever,  those  wlio  uiidortak*  (■ 
introduce  changes  in  existuiy  institutions  must  always  be  preparoJ  t) 
contend  with  difficulties  and  to  overcome  oppoation.  Then'  is  il*^ 
a  certfliu  tuQvitable  amount  of  opposition  to  be  encounlered,  wk 
proceeds  from  the  united  forces  of  ignorauco,  of  pinjudice,  and 
ad\-erse  pereonal  interests.  To  uttotnpt  to  overcome  opi>o«ition  of  tt 
kind  by  i-eaann  or  argtuncnt  would  bo  futile.  'I'he  (nUy  latcSi 
manner  of  dealing  with  it  is,  tu  estimate  its  amount,  and  to  caaai 
whether  it  is  most  prudent  to  disregard  it  ov  to  repress  and  control 
by  the  direct  intervention  of  authoiity.  Hut  there  is  another  kind  f 
opposition  which  arises,  not  from  passion  or  prejudice,  but  fromll 
difliuiiity  of  appreciating  con-ectly  the  various  conditions  and  dtOQit 
nlances  which  must  l>o  taken  into  a<.'Couut  in  estimating  the  (ft 
likely  to  bo  produced  by  any  proposed  measui'e.  A  companson  of  ll 
diffoi^nt  esUinalea  formed  by  different  individuals  of  the  effects  Ebi 
to  be  produced  by  the  same  measure ;  and  a  discussion  of  the  grool 
on  which  these  estimates  rest,  must.  I  lliink,  tend  to  mucmy  • 
diminish  differences  of  opinion.  If  a  measure  be  really  gwai  and  M 
dieut,  the  moi-e  fully  and  the  more  freqnently  it  is  discussed,  theona 
will  become  tlie  minority  of  those  who  o]3pose  it,  the  grettlert 
majority  of  those  who  approve  of  it. 

In  going  over  the  very  numerous  and  highly  un]}ort&nt  tmi 
inchided  in  the  subject  of  this  evening's  discussion,  I  shall  then* 
cither  altogether  omit  orelse  touch  very  sUghtly  on  thoso  |x)iut«  conoi 
ing  which  all,  or  nearly  all,  who  have  written  or  spoken  on  the  (UM 
seem  to  be  agivjed ;  and  shall  devote  the  short  time  at  m}r  rliaiiuM^ 
making  a  few  observations  on  those  points  rcsjiecting  whicli  lhw*»l 
exists  a  considerable  difference  of  opinion. 

What  we  want  to  do,  stated  in  general  terms,  is  this — We  waal 
to  organise  our  national  forces  and  resources  as  to  tvnder  thmi  avi 
able  for  the  purposes  both  of  offensive  and  defensive  warfare,  at 
provide  for  every  requisite  service  being  ^eiforroed  in  iho  most « 
miciil  manner,  consi^ttent  with  perfect  emcieucy.    But  although  ndlitl 

•  Vide  Ap|«ndn, 
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efficiency  is  the  chief  aud  primary  object  to  be  kept  in  view  in  orgiiui- 
zing  our  Military  InHtitutions,  Sir  Charles  Trevelyau  has  pointed  out 
that  a  Btateamau  who  deals  with  this  question  ought  to  bear  in  mind 
that  thesv  institutions  exercise  a  periuaueut  and  constant  iriildenco 
over  the  national  character,  extending  over  periods  of  peace  as  well  as 
over  periods  of  war,  and  that  the  duration  of  periods  of  peace 
always  greatly  exceeds  the  duration  of  periods  of  war.  Hence, 
iherefore,  although  subsidiary'  and  subordinate  to  the  paramount 
requirements  of  military  efficiency  iiecessaiy  to  secui-e  success 
iu  war,  it  is  nevertheless  an  object  of  the  greatest  national 
iotercst  to  impress  such  a  chai'act^r  on  our  Military  Institutions 
as  to  make  their  operation  during  time  of  peace  bcueGcial  to 
the  population,  and  to  make  tlie  influence  fhey  exert,  favourable  to  the 
development  of  the  moral  and  intellectual,  as  well  as  to  the  physical 
energies  of  the  labouring  classes.  In  one  of  the  most  interesting 
passages  of  that  most  instructive  little  work  which  has  become  the 
text-book  of  all  who  wish  to  attain  an  accurate  knowledge  of  what 
tile  British  Army  actually  is,  and  also  a  distinct  idea  of  what  it  ought 
to  be  and  might  be,  and  it  is  to  be  hoped  will  soon  become,  Sir  Charles 
Trevelyau  poiuts  out  those  particular  arrangements  by  which  the 
Bpecial  processes  of  military  training  might  be  made  subservient  to  a 
general  scheme  of  popular  education,  so  that  a  year's  military  duty 
might,  in  the  education  of  young  men  of  the  labouring  classes,  produce 
Wneficial  effects  analogous  in  kind  to  those  which  are  produced  by 
university  training  iu  the  education  of  young  men  belonging  to  the 
npper  classes  of  the  community. 

Sir  Charles  Trevelyan's  views  respecting  this  subsidiary  function  of 
Military  Institutions  are  confii-med  by  the  authority  of  General  Trochu. 
As  regards  tJiis  matter,  the  views  of  the  distinguished  French  soldier 
and  of  the  distinguished  English  civilian  are  identical.  On  a  point  of 
that  kind  a  complete  coincidence  of  opinion  between  two  such  eminent, 
and  at  the  same  time  such  completely  independent  authorities,  is  con* 
dusire ;  and  in  any  future  attempt  to  frame  a  scheme  of  national 
y  organization,  the  necessity  of  rendering  military  training  a 
if  promoting  success  in  civil  occupations  will,  no  doubt  be  recog- 
I  an  esseutial  condition  of  the  problem. 
ut  we  mean,  then,  by  an  eflScient  Military  Organization  of  our 
)]  forces  is,  not  merely  an  organization  which  shall  produce  an 
y  thoroughly  trained  in  military  exercises,  and  perfectly  adapted 
U  the  piuposes  of  war,  but,  further,  an  organization  which  shall 
r  military  training  a  powerful  instrument  of  popular  education, 
at  the  same  process  ivhich  renders  a  young  man  an  efficient 
I  ahall  also  improve  liis  character,  and  develope  his  bodily  and 
tal  capacities,  rendering  him  in  every  respect  a  more  perfect  man 
a  better  citizen.  I  think  we  are  all  agreed  that  this  is  what  we 
it  to  do,  tbat  this  is  the  kind  of  organization  we  want  to  attain,  t 
";,  Also,  tliat  it  is  very  generally  believed  that  those  things  which 
ant  to  do,  the  PrnssiauB  have  actually  done;  and  that  such  an  Array 
e  wont,  they  have  got.  Does  it  therefore  follow,  that  to  obtain 
laine  results  the  bef*t  tiling  we  can  tio  is  to  make  usl'  of  tht  sann' 
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means?  Many  people  think  so.  They  say  no  country  in  theworid 
lias  a  more  efficient  Ann}'  than  Pnissia.  No  country  is  better  prepared 
for  war.  Tlierefore,  say  they,  let  us  imitate  Prussia ;  let  us  adopt 
Pnissian  institutions.  It  lias,  however,  been  very  fordbly  pointed  oot 
that  in  many  most  essential  respects  the  circumstances  of  England  are 
ver}'  different  from  those  of  Pnissia,  and  that  the  conditions  of  secu- 
rity being  different,  that  kind  of  organization,  and  those  methods  of 
defence,  Avhich  are  indispensable  for  Pnissia,  are  by  no  means  nccw- 
sary  for  England,  nor  in  any  respect  so  suitable  as  are  other  organiza- 
tions and  methods.  The  security  of  Prussia  altogether  depends  on  the 
efficiency  of  its  Aimy ;  but  the  Army  is  not  the  sole  nor  even  the  chief 
defence  of  England.  We  are  protected  by  the  ocean,  by  the  floating 
buhvarks  of  our  niagniflcent  Na^'3^  by  the  formidable  fortifications 
which  cover  our  chief  ai^senals  and  harbours.  The  ChanneU  to  use  the 
Avords  of  Lord  Northbrook,  is  **  our  natural  ally;"  and  if  this  is  forgotten 
in  considering  how  to  organize  our  military'  forces,  we  omit  fn)m  the 
problem  the  most  important  of  the  conditions  which  determine  the 
method  of  its  solution.  Pnissia  cannot  lx»  effectively  defended  nnle<« 
its  armies  are  able  to  leave  their  own  territories,  and  to  assail  their 
eneniit's  on  af«>reign  soil,  and  on  battle-fields  fai*  distant  fn»m  their  o\m 
frontiers.  For  England,  on  the  ointrar^-.  the  l)est  method  of  defence 
will  genenilly  be  to  await  attack.  Hy  adhering  to  this  jiolicy,  we  shall 
be  able  t'»  make  i»ur  preparations  for  resistance  under  much  more 
favourable  conditions  than  the  Prussians.  We  shall  be  able  to  obtain 
an  c.iuaK  ur,  rather,  a  much  greater  degree  of  national  security  by 
hR'au-i  of  an  organizati'Ui  mucli  iiarn>wer  in  its  objects,  and  much  less 
stringent  in  its  provisions. 

As  ri.-gards  the  particular  measures  most  suitable  for  the  defence  of 
England,  a  great  variety  nf  suggestions  have  been  made,  and  some  of 
those  diiYer  very  cnn^iderably  fri»ni  others:  l»ut  after  reading  a  large 
ina>s  oi  pamphlet  Uterature,  rt^jH-'n-i  ♦•f  parliamentary  debates,  and 
ncw-ipaivr  ariicUs,  what  struck  me  nK'<t.  ami  what  I  think  will 
>triki'  any  one  i-lso  who  g-vs  thivngh  the  same  I'-nirse  of  rea<ling,  is, 
it'^T  the  diversity,  but  the  great  similarity  of  the^e  suggestious.  .is 
n^garvls  ge:ieral  iuinc:i'le<.  there  i-^  a  very  striking  concord  of  opinion. 
As  regards  niatior^  of  detail,  th'Ugh  there  is  c«»nsiderable  diversity, 
yei  ui'tl;  >vN  which  iliffer  are  ii«.'t  always  contradict i.^ry.  Some  sug- 
ge^iiv^'-i-*  which  dirYor.  are  really  sup|'lementary  to  ^ne  another;  both 
are  capable  of  leing  n<efully  coTiibir^d  in  the  same  sclieme,  f.g» 
C'l.^:;ei  Baker  iui<  su.r-n.^sted  a  mode  of  n.\"nntinL: the  3Iilitia  bv ballot. 
■.■*:  as  a  substitute,  l-ut  as  a  sin»pleiaent  to  the  ni'Mle  of  n-cruitiiig  by 
\  .'Inntarv  enlistvc'-.r. 

Tile  n:-vle  '"  « :ilistL:»-iu  i-  thi*  t^seritial  point  which  deter- 
ui'Me-*  i!-e  el:  "ai'ter  •■!'  rL»-  T;-.'Iit;irv  ii;<''itMtiotjs  i-f  a  «itate,  luA  \^ 
i':ie   .  f  i'     -■    :    [.l-  \\'..\:'a  ..:  -    ■;■:  ■   ■;    ■:.!:. .!:v  .  :   .  ;.:i.i  :i  f\">;s. 

Kvr:v  !■'.  i«  ■-.  :u-.  •  !  I'j  .:  '■  :"!r:.  -r  •.;:.■■.  t- •  i..  ik»-  niiiit.irv  "•'■• 
N'tv  ■■■  =  ■;■  '^  '  ■:  ^^"  "  ■!.  iii  t:.:-  •''■■::.:'y.  ]>  { r-a.-tifiilly  ij..|M.^<:lM-. 
(*.  <.'■.-,.*.  ,.  i-  K:ig!.L\-l  :<  vvrfa[::ly  ::;.j  .-sIMt- ;  \-k:  U  it  ..-uMlIy 
f—Mi:i  iImu  ::'  \  <-^:b'« .  ir  w-  'iM  1.  ::i'.  xfr-ii-  :.:  *  that  if  a  •irafe<ri::r' 
JM'i  it  ■  I  :•  <  T    wv  ■   :  .  ■:!.■■  X,  \v;:,. t:..:-  ::...■  \;.ri   ■  .»■   r  rrts  ^ii^-iiM  'r 
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nuned  by  voluntary  enlistment  or  by  conscription,  tlie  highest  mterests 
of  the  nation,  namely,  tlioae  which  affect  the  morality  of  the  people, 
demand  that  he  should  decide  for  Tolnntary  enlistment  t  This  is  what 
Lieut. -Colonel  Bannatyno  thinks.  In  his  very  able  pamphlet,  published 
in  1867,  called  "  Our  Military  Forces  and  Reserves,"  after  describing 
the  Prussian  system  of  conacription,  he  aaya  ; — "  Every  adult,  able- 
bodied  male  in  this  population  is  thus  made  a  soldier.  Unoh  a  system 
^■MDnot  but  demoralize  the  whole  populatiou,  and  unfit  them  for  the 
^Eecapatione  of  civil  life." 

^H  I  wish  to  lay  emphasis  on  the  word  "  demoralize,"  and  to  contrast 
^Bds  opinion  as  to  the  moral  effects  of  conecription  with  that  of  Sir 
^Jolui  Burgoyne.  Like  everybody  else,  Sir  John  admits  that  it  may 
be  good  ecouomy  to  pay  a  large  sum  out  of  the  Treasury,  and  to  spare 
the  mduBtry  of  the  nation.  "  Man  for  man,"  he  aays,  "  a  soldier  in  the 
"  Britiah  Ai-my  coats  much  more  tban  a  soldier  in  the  French  or  Fnis- 
BiftB  Army,"  Nevertheless,  speaking  economically,  we  may  be  gainers, 
and  wise  in  our  generation ;  "  but,"  he  goes  on  to  say,  "  do  not  let  us 
"  think  that  by  paying  money  rathei-  than  the  tribute  of  blood  we  are 
"doing  anything  praiseworthy.  Productive  industry  is  not  the  sole 
"  source  of  the  prosperity  of  a  country ;  there  are  moral  qualities  de- 
"  veloped  in  the  training  of  a  recruit  which  springing,  as  it  were,  from 
"the  Army  as  a  source,  permeate  through  the  lower  strata  of  society, 
''and  add  largely  to  those  qualities  which  make  up  the  greatness  of  a 
"natiou."  In  this  pregnant  sentence,  the  noble  veteran  clearly  hidi- 
catcs  the  real  character  of  the  motives  and  influences  which  make  us 
prefer  volnntary  to  compulsory  military  service,  and  which  are  bo 
powerful  as  to  render  conscription  in  any  form  pi'actically  impossibla 
b  England.  Why  should  economical  considerations  be  considered 
{Htramouut  ?  Is  it  good  for  a  nation  that  these  interests  should 
always  prevail  ?  Are  not  the  interests  of  industry  selfish  interests  * 
The  private  individual  interests  of  the  manufacturer,  of  the  mer- 
chant, of  the  shopkeeper,  always  distinct  from  the  interest  of  the  State. 
Bometimea  contrary  to  them.  These  men  shrink  from  the  idea  of 
beiug  personally  liable  to  militaty  service ;  they  shrink  fram  any  sacii- 
fice  of  private  interest  to  public  duty.  Their  object  is  so  to  shape  the 
policy  of  the  State  as  to  make  it  subservient  to  their  own  private  in- 
lereBts.  They  repudiate  or  evade  the  obligatiou  of  sacrificing  these 
'  terests  for  any  object  in  which  they  have  no  immediate  concern, 
}wever  essential  that  object  may  be  to  the  welfare  of  the  nation  and 
jfrtho  preservation  of  the  virtues  of  the  people.  But  was  it  acqni- 
3  in  such  demands  that  made  Greece  great,  or  Rome  great,  or 
%  great,  that,  in  the  recent  great  American  contest,  gave  victory 
bthe  North  and  glory  to  the  South  1 

I  It  may  not  be  necessary,  and  if  not  necessary,  it  may  not  be  politic 
If  oxact  from  Englishmen  that  tribute  of  compulsory  military  sei-vico 
which  Prussians  aud  Fi-euchmon  arc  obliged  to  render;  but  it  is 
(MTtainly  not  merely  politic,  it  is  infinitely  impoi'tant,  ao  to  frame  our 
institatious  and  so  to  conduct  tfae  government  of  the  country,  that 
itvery  man  among  us  may  feel  the  obUgation  to  sacrifice  his  own  in" 
~         ,1  interests  tor  tliosc  of  the  State. 
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Fi-eodom  from  conscription  is  an  advantaffc  dearly  parcliasiH,  if  i| 
cause  the  epirit  of  patiiotism  to  decay,  U  it  teiid  to  strcnetbim  iti 
power  of  selfish  motives,  or  to  weaken  the  iiifiiiciice  of  tbo  Qplij^tim 
of  duty,  if  tliis  immunity  cxifite,  because  our  etatosiueti  beBcTt?  llri 
material  prosperity  should  be  the  chief  object  of  the  GxertiutiB  of  ii  " 
vidualfi.  aod  of  the  policy  of  the  nation. 

These  are  the  considerations  wliich  in  my  opiniou  render  a  eaggix 
oE  Colonel  Bakpr'a  well  worthy  of  the  attention  of  statesmen. 
propoaes  to  draw  by  lot  from  the  impulation,  500,000  men,  to  bo  itt 
Hcribed  in  a  list,  from  which  at  any  time  when  required,  ricu  miglit  li 
dratted  by  a  second  ballot,  to  fill  up  vacancies  in  tlic  rMiks  of  lh 
Militia.  ' 'nder  such  a  system,  in  the  present  state  of  our  foreign  n.*!* 
tions,  the  liability  of  any  individual  to  render  compulsory  geniee  VoiM 
if  calculated  by  aik  actuary,  be  found  to  be  mei'efy  nominal.  Withau 
therefore  inflicting  any  appreciable  injury  on  individual  interests,  i 
would  bo  possible,  by  adopting  tliis  scheme,  practically  to  applj  ttT^ 
])riridple  of  conscription  to  tliu  constitution  of  our  niilitnry  fw 
Lord  Elcho,  althougti  he  has  nut,  uo  far  aa  I  am  awiu-t;,  pnjnouu 
any  opinion  concerning  Colonel  Haker'e  sug'geation,  has  sjKtkea  v. 
decidedly  and  forcibly  in  favour  of  its  principle.  He  wishes  that  aw 
thing  more  should  Ira  done  than  merely  to  retain  in  tlio  statuta-lno 
the  power  to  ballot.  lie  thinks  this  power  should  be  acUiallyfXtrciM 
and  that  every  yeai'  a  certain  nmnber  of  meu  should  l>e  selected  ft 
the  mililJa  by  ballot,  just  to  keep  the  people  in  mind  that  nulitar 
service  is  one  of  the  obligations  of  every  citizen. 

Ood  forbid  that  a  great  national  disaster,  or  even  that  any  formidab) 
national  danger  should  ever  force  us  to  adopt  conscription  tu  a  DMa 
sity.  Nevertheless,  of  two  evils,  it  is  lielter  that  a  nation  ehmi 
occasionally  suffer  the  calamities  of  war  than  that,  dming  a  long  peril 
of  peace  and  prospeiity,  the  spirit  of  selfisluiess  should  gain  streuet 
and  the  spirit  of  self-sacrifice  and  obedience  lu  the  obligations  of  dn 
should  decay. 

While,  therefore,  1  admit  Umt,  on  the  grounds  of  expedicnigr,  t 
mnet  accept  the  principle  of  voluntaiy  eidistment  aa  Uio  basis  ot  t!— 
constitution  of  oui"  mUitary  foices,  I  think  that  any  staleswiui  wl 
uudertakoa  to  rc-model  our  militmy  institutions,  should  attentive 
consider  tlie  moral  and  political  advantages  to  lie  derived  from  ado))tU 
some  such  suggestion  a.'^  that  of  Colonel  Baker,  for  reccigniaiog  ai 
giving  pi'actical  effect  to  the  principle  of  compulsory  servio. 

The  nest  point  to  be  discusfled,  is  "the  duration  of  the  mtlitaiT-  iL 
gagcment."  I'he  weight  both  of  argument  and  of  authority  ia  titcarif 
favour  of  a  short  term  of  service.  Sir  Charles  Trevelyan'a  nnmorai 
admii'able  writings  clearly  demonstrate  the  moral  advantages  of  a  alio 
tcj-ra  of  enlistment,  and  the  most  able  aud  interesting  paper  lately  rei 
in  this  Institution  by  Lieutenant-Colonel  Leahy,  dt-mnnstrates  wjl 
equal,  or  rather  let  me  say  (since  his  cuHclnsions  ui-v  snppoi'ted  1] 
irrefragable  arithmetical  calculations)  with  atill  grnaler  cogi-ncy.  it«  n 
nomical  advanlages.  It  is  tnio  that  Lieut.-Colonel  Bannatyne,  who li_ 
discussed  this  question  ^rith  his  usual  ability,  is  in  favour  i>[  a  long  1<« 
of  senice.     lie  (cvU  strongly  aa  a  pruclical  soldier,  ihe  difficulty  < 
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iidapting  the  arrangements  necessEuy  for  filling  vocaDctea  in  the  ranta 
of  oar  great  Indian  Army,  to  a  siinrt  period  of  enlistment  But  Colonel 
Brtnnatyne's  pamphlet  is  dated  1867.  At  that  time  Colonel  Leahy's 
paper  had  not  been  read,  and  Sir  Charles  Trevelyan's  criticiama  and 
§ngg«stions  had  not  been  published,  I  nhall  therefore  pass  over  the 
objectioiis  to  short  terma  of  service,  which  have  been  very  ably  stated 
by  Colonel  Bannatyne.  I  do  so,  not  because  I  consider  them  unfounded, 
or  even  imimportaot :  I  admit  both  their  reality  and  thcu'  importance  ; 
but  the  advantages  of  short  terms,  as  stated  by  Sir  Charles  Trevelyau 
and  Lieutenant-Colonel  Leahy,  appear  to  me  very  much  to  esceed  the 
disadvantages,  as  stated  by  Lieutenant-Colonel  Bannatyne ;  and  this 
seems  a  sufBcient  reason  for  declining  to  discuss  an  opinion  formed 
before  Colonel  Leahy  had  spoken,  or  Sir  C.  Trevelyan  had  written. 
But  there  is  another  Officer  who,  although  it  is  to  be  presumed  that  he 
is  cognisant  of  all  that  has  been  said  on  the  subject  by  Sir  Charles 
Trevelyan  and  Lieutenant-Colonel  Leahy,  still  maintains  the  same 
opinion  as  Lieutenant-Colonel  Bannatyne.  Sir  Archibald  Ahson  is  now 
publishing  in  a  separate  form,  two  articles  on  "  Military  Organization," 
originally  contributed  by  him  to  BlachaooeFs  Magaeiae.  The  work  ia  still 
in  the  press,  but  I  have  been  favoured  with  a  copy  of  the  proofs,  and  I 
presume  many  gentlemen  here  present  are  familiar  with  Sir  Archibald's 
views,  as  stated  in  the  pages  of  Blackwood.  I  should  think  many  of 
those  I  am  addressing  must,  like  myself,  have  felt  astonished  when  they 
found  go  able  and  well  informed  an  Officer  arguing  in  favour  of  the 
expediency  of  long  enlistments.  I  have  a  great  respect  for  his  opinion, 
and  have  read  his  statements  and  arguments  very  carefully.  He  quotes 
the  great  names  of  Napoleon  and  Wellington  as  conclusive  authorities 
concerning  the  value  of  old  sofdiers.  But  if  Sir  Archibald  will  read 
carefully  what  General  Trochu  says  about  lejame  and  U  vieuz  Boldat,h& 
vill  learn  to  avoid  the  fallacy  of  confounding  an  old  soldier  and  an  old  man. 
He  will  leani  to  avoid  deceiving  himself  and  his  readers  by  quoting 
words  spoken  of  young  men  in  time  of  war,  who  had  served  two  or 
three  campaigns,  as  if  they  proved  the  expediency  of  binding  men  to 
serve  iii  time  of  peace  for  20  years  in  the  ranks. 

Both  the  weight  of  authority  and  the  force  of  argument  are  so  un- 
equivocally iu  favour  of  short  enlistments  that,  although  Lord  North- 
tinmk  did  pot  speak  very  decidedly  on  the  subject,  it  seems  extremely 

Eibablo  that  the  thing  will  be  tried. 
The  Duke  of  Cambridge  suggests  a  safe  mode  of  doing  this.  He 
js  (what  I  think  even  the  moat  sanguine  promoters  of  the  new 
stem  must  feel  to  be  true),  -'  It  is  imfxisaible  for  any  one  to 
"  feel  sure  if  a  short  term  of  service  will  take  with  the  country,  if, 
"  wider  our  voluntary  system,  it  will  prove  sufficiently  popular  to  secure 
"  as  many  recruits  as  are  wanted ;  therefore,  (says  His  Royal  Highness), 
"  let  the  two  systems  be  tried  concurrently ;  let  recruits  have  tlie  option 
"  of  enlisting  either  for  a  long  or  short  period,  aa  suits  them  best." 

We  have  a  corps  of  Guards  about  6,000  strong.     Theae  troops  not 

b^g  liable  to  take  their  tour  of  foreign  service,  might  be  enlisted 

'  r  a  ohort  term  without  inconvenience.     The  only  thing  to  be  con- 

Iwed  would  be,  what  is  the  most  advantageous  arrangement  for  tlio 
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performance  of  home  duties.  Suppose  that  the  totAl  engagement  n 
for  seven  years,  and  that  the  conditions  of  service  during  this  per 
were  so  arranged  that  each  recruit  cuUsted  should  pass  one  year 
a  dep6t,  two  in  the  ranks,  and  four  in  the  reserve.  Under  this  | 
rangement  one-third  of  the  force,  or  3,000  men,  would  anoually  p( 
into  the  reserve,  and  at  the  end  of  seven  years  we  should  have  3({ 
at  the  depot,  4,000  in  the  ranks,  and  8,000  in  the  reserve,  being  a  to 
of  2,000  recruits  and  12,000  trained  soldiers. 

As  regards  the  interests  of  the  State,  the  advantages  of  a  t 
iliilitarf  eugag;ement  are  numerons  and  indisputable.  But  as  reg  .. 
the  interests  of  the  recruit,  I  do  not  agree  with  Sir  Charles  Trevelj 
in  thinking  that  the  effect  of  reducing  the  duration  of  the  engagemi 
would  ba  to  render  the  service  more  attractive.  As  the  Ai-mj  is 
present  constituted,  one  of  the  chief  inducements  which  attracts  : 
emits,  is  the  certainty  of  a  life-long  occupation  and  of  a  provision^ 
old  age.  Colonel  Leahy  has  pointed  out  that  the  statistios  of  I 
engagements  clearly  establish  the  fact,  that  the  motive  that  indiu 
the  great  majority  of  recruits  to  enlist,  is  the  desire  to  obtain  pem 
nent  employment ;  and  although  it  is  true  that  there  are  at  all  timet 
the  raults  of  the  Army  a  great  many  soldiers  who  are  discontflB 
with  the  service,  and  who  desire  to  leave  it,  yet  this  does  not  by  i 
means  prove,  that  at  the  time  of  tJieir  enlistment  even  these  men  wo 
have  considered  it  an  advantage,  if  the  conditions  of  their  engs| 
ment  had  been  such,  that  military  service,  instead  of  being  a  pen 
nent  employment,  had  been  merely  a  temporary  occupation  for  a  spec 
term  of  years.  It,  however,  deserves  to  bo  noted,  that  the  adopt 
of  a  system  restricting  the  peiiod  of  military  service  to  a  short  tena 
years  does  not  by  any  means  preventr  the  desire  of  obtaimnEf  p 
nent  employment  continuing  to  operate  as  a  motive  of  emist.. 
Under  such  »  system,  of  course  all  nou-coranuisioned  OEGcera,  i 
probably  also  a  certain  propoi'tion  of  picked  privates,  would  be  f. 
mitted  to  re-engage.  Although,  therefore,  only  a  small  numbof 
those  who  enlisted  would  actually  obtain  the  advantage  of  a  eeee 
engagement,  yet  the  hope  of  obtaining  it  wonld  be  common  to  all,  ai 
I  think  it  quite  possible  that  this  hope  might,  in  many  indivie 
instances,  practically  have  almost  as  powerful  an  influence  in  indtuL 
a  recruit  ta  enlist,  as  the  cartainly  of  obtaining  a  permanent  Uf&-la 
occupation  conferred  by  the  present  conditions  of  enlistment. 

If,  however,  an  advantage  which  was  fonnerly  offered  to  all « 
applied  for  it  and  secured  by  contract,  be  made  contingent  on  good  a^.^ 
duot,  and  if  it  can  only  lie  obtained  by  one  out  of  many  competitors, 
Is  evident  that  the  value  of  that  advantage  measured,  not  by  its  affi 
cm  individual  minds,  but  by  its  effect  on  the  general  labcmr-marh 
must  be  diminished ;  and  if  the  same  number  of  labourexs  are  requil 
we  must  offer   some   emiivalent  to  make  up  for  this  diminution 
value.    Since  then  the  enect  of  a  change  of  system  which  will  conn 
nUJitary  service  from  a  perroanent  employment  iuto  a  temporary  oec 
patioD,  must  necessarily  be  to  render  it  less  attractive,  and  since  oL, 
the  number  of  recruits  required,  increases  in  the  same  proportion 
the  term  of  eeryico  is  shortoied,  it  will  evidently  be  impoasible  to  k 
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OUT  military  establiahment  complete,  unless  some  advautage  is  offered 
to  aoldiorg  which  is  at  Ipast  equivalent  to  tJie  difference  in  value 
between  an  offor  nf  pemmnent  and  au  offer  of  temporary  employment. 

Sir  Charles  'f  ravelyaii'fi  proposal  to  make  military  service  a  condition 
of  obtaioiog  civil  employment  would,  if  adopted,  uo  doubt  give  Qo- 
Teriimcnt  a  veiy  extensive  command  of  the  labour-market,  and  prove 
a  most  effective  means  of  obtaining  recruits.  Hie  proposal  merely 
refers  to  the  lower  brancheN  of  the  civil  scrvioe,  but,  both  on  the 
ground  of  abstract  principle  and  of  practical  expediency,  I  think  that 
military  service  of  some  kind  should  be  exacted  from  tliose  who  seek 
the  higher,  as  well  as  from  those  who  seek  the  subordinate  appoint- 
ments. The  treasut?  clerk  might  be  selected  from  young  gentlemen 
who  have  held  commissions  in  a  Militia  regiment,  or  served  in  a  Volun- 
loer  corps.  Policemen  and  letter-carriers  from  soldiers  who  have 
served  in  regimenta  of  the  line. 

To  establish  a  connection  of  ibia  kind  between  the  military  and 
civil  services  would  be  a  benefit  to  both.  The  effect  on  the  military 
service  would  be  to  attract  recraite  and  to  act  as  an  incentive  to  good 
ooudgct,  on  the  civil  service  to  diminish  the  evils  which  spring  from. 
the  abuse  of  patronage.  I  do  not,  however,  feel  at  all  sure  that  such 
a  measure  aa  that  piwposed  by  Kir  Charles  Trerelyan  would  of  itself 
be  suflicient  to  attract  a  supply  of  recruits  adequate  to  the  increased 
demaud  that  would  be  caused  by  shortening  the  term  of  service.  I 
think  it  would  very  probably  be  also  found  necessaiy,  as  suggested 
by  JjOrd  Elcho,  to  offer  to  soldiers,  for  three  or  four  years  after  their 
discharge  from  tlie  Line  and  transfer  to  the  Reserve,  a  reduced  rate  of 
I»y,  say  sixpence  or  fourpence  per  diem. 

The  next  question  to  be  discussed  ia  that  of  "  organization."  In  this 
roBpcct  our  mihtary  institutions  are  singularly  defective.  It  is  ad- 
Diitted  that  we  have  no  organization  beyond  that  of  the  regiment; 
there  is  no  unity  of  command,  no  mat'hineiy  for  the  exercise  of  an 
effident  super^isiou  and  control.  The  Militia,  the  Volunteers,  and  the 
Une  are  each  independent  of  the  other,  and  quite  destitute  of  any 
Hyeteuiatic  arrangements  for  ensiuing  their  combined  action.  The 
remedy  for  this  state  of  things  is  completely  iij  the  power  of  the 
Govemmeut. 

In  devising  a  scheme  of  etilistmeut,  Ilor  Majesty's  Ministers  cairaot 
nftlculate  with  certainty  on  the  effect  of  the  measures  they  adopt.  They 
know  that  euch  and  such  mcoBures  will  be  advantageous  to  the  State, 
bot  they  cannot  tell  how  they  will  affect  the  private  interests  of  indi- 
viduals, and  unless  these  private  interests  ai'e  in  accord  with  the  public 
mlerests.  recruits  will  not  accept  the  terms  they  offer,  and  their  mea- 
sures will  fail.  But  as  soon  as  the  men  are  eidisted,  the  manner  in 
vhich  they  are  organized  is  a  matter  which  a  Minister  can  deal  with 
OB  he  pleases. 

Lord  Northbrook  has  mfonued  us  that  the  Goverimient  have  resolved 
to  deal  with  this  question,  and  that  measures  will  be  adopted  for 
SBsnring  imity  of  command,  effective  control,  and  combmed  action  of 
1)  our  military  forces.* 

•  TiBies,  April  24, 1369, 
2  K  2 
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performanco  of  home  duties,  Huppoee  that  the  total  engagement  mt 
for  seven  years,  and  that  the  condiljona  of  service  during  tlus  ptnti 
were  ao  aitanged  that  each  recruit  enlisted  should  pass  one  Jtu  4 
ftdepfit,  two  in  tlio  rwiks,  and  four  in  the  reserve.  Under  Uiit  itr 
rangoment  one-tliird  of  the  force,  or  2,000  men,  would  annually  pai 
into  the  reserve,  and  at  the  end  of  aevtu  yeaia  we  sliutiJi]  hnve  iM 
at  tbe  dep5t,  4,O0o  in  tlic  ranks,  and  8.O00  in  the  refwrv'^  btAag  a  VM 
of  2,000  recraite  and  12,000  trained  soldiei's. 

As  regards  the  intereata  of  the  State,  the  advantages  o(  a  ahrt 
military  engagement  ai-e  numerous  and  iudisputatiltf.  Hut  aa  ngut 
the  interests  of  the  recruit,  I  do  not  agree  with  Sir  Charlon  Tiwrfjl 
in  thinking  that  the  effect  of  reducing  the  duralioii  of  tbe  p  ^  _ 
would  be  to  ronder  the  service  more  attractive.  Aa  tlivAmij-it  | 
present  constituted,  one  of  the  chief  inducements  which  attracU  H 
cruita,  is  the  ceiialnty  of  a  life-long  occupation  and  of  a  jiroviaioa  fi 
old  age.  Colonel  Leahy  has  pointed  out  tliat  the  atatistiis  nf  il 
«nga^ments  ckarly  establish  the  fact,  that  the  motive  that  bdiw 
the  great  majority  of  recruits  to  enlist,  is  the  desire  to  obtain  tnaa 
nent  employment ;  and  although  it  is  true  that  there  are  at  all  tuiut 
the  ranks  of  the  Aimy  a  great  many  soldiers  who  art)  disCDtitnt 
with  (lie  servioe,  and  who  desire  to  leave  it,  yet  this  does  not  by  ii 
means  prove,  that  at  the  time  of  their  eulistnient  even  tliUHO  man  VH. 
have  considered  it  an  advantaf^e,  if  the  conditioiie  of  thoir  engi| 
ment  had  been  such,  that  military  service,  instead  of  lioingaptm^^ 
nent  employment,  had  been  merely  a  temporary  ocoii{atiun  fur  a  amdl 
term  of  years.  It,  however,  deserves  to  bo  noted,  that  the  adbpfl 
of  a  system  restricting  the  peiiod  of  military  service  to  a  short  Iw^^ 
years  does  not  by  any  means  prevent  the  desire  of  obtaininff  pM 
nent  employment  continuing  to  operate  as  a  motive  of  eiUiitn 
Under  such  a  system,  ot  course  all  non-commissioned  Offioers, 
probably  also  a  certain  proportion  of  picked  privates,  would  ba  ^ 
mitted  to  re-engage.  Although,  therefore,  oidy  a  small  number 
those  who  enlisted  would  actually  obtain  the  advantage  of  s  b« 
engagement,  yet  the  hope  of  obtaining  it  would  be  ootnniou  to  all, 
I  think  it  quite  possible  that  this  hope  might,  ui  many  im^vii 
instances,  practically  have  almost  as  [towerful  an  influeiici*  iu  indni 
a  recruit  to  enlist,  as  the  csrtainty  of  obtaining  a  permanent  Uf^l 
occupation  conferred  by  the  present  conditions  of  enlistment. 

If.  however,  an  advantage  which  was  fiimierly  offen>d  to  aH  i 
applied  for  it  and  secured  by  contract,  be  made  contingent  on  goode_ 
duot,  and  if  it  can  only  be  obtained  by  one  out  of  many  rompetltoni 
is  evident  that  the  value  of  that  advantage  measured,  not  by  iU  '" 
on  ipdividual  minds,  but  by  its  effect  nn  the  general  labonr-i 
must  be  diminished ;  aud  if  the  same  number  of  laboun-rs  ara  rL,_ 
we  must  offer  siime  equivalent  to  make  up  for  this  dimtnuttcn 
value.  Since  then  the  effect  of  a  change  of  system  which  vrill  oooti 
military  service  froin  a  permanent  employment  inlo  a  lemporary  nee 
pation,  must  neoesaarily  be  to  render  it  less  attractive,  and  Bince  d 
the  number  of  recruits  required,  mcreasea  in  the  same  proportiini  _ 
the  term  of  service  is  shortened,  it  will  evidently  bo  impossible  to  kM 
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oar  military  esUblishiuent  complete,  unless  some  advantage  is  offered 
to  soldiers  which  is  at  least  equivalent  to  the  difference  in  value 
between  an  offer  of  permanent  and  an  offer  of  temporary  employment. 
Sir  Charles  Trevelyan's  proix>sal  to  make  military  service  a  condition 
of  obtaining  civil  eniployniont  would,  if  adopted,  no  doubt  ^ive  ( }o- 
▼emment  a  very  extensive  command  of  the  labour-market,  and  jirovo 
tk  most  effective  means  of  obtaining  recruits.  His  pr()iK)sal  merely 
refers  to  the  lower  branches  of  the  civil  service,  but,  both  on  the 
ground  of  abstract  principle  and  of  practical  expediency,  I  think  that 
nulitary  service  of  some  kind  should  be  exacted  from  those  who  seek 
the  higher,  as  well  as  from  those  who  seek  the  subordinate  appoint- 
ments. The  treasury  clerk  might  be  selected  from  young  gentlemen 
who  have  held  commissions  in  a  Militia  regiment,  or  served  in  a  Volun- 
teer corps.  Policemen  and  letter-carriers  from  soldiers  who  have 
served  in  regiments  of  the  Une. 

^  To  establish  a  connection  of  this  kind  between  the  military  and 
dvii  services  would  be  a  benefit  to  both.  The  effect  on  the  military 
service  would  be  to  attract  recruits  and  to  act  as  an  incentive  to  good 
oondnct,  on  the  civil  service  to  diminish  the  evils  which  spring  from 
the  abuse  of  patronage.  I  do  not,  however,  feel  at  all  sui-e  that  such 
a  measure  as  that  proposed  by  iSir  Charles  Trevelyan  would  of  itself 
be  sufficient  to  attract  a  supply  of  recniits  adequate  to  the  increased 
demand  that  would  be  caused  by  shortening  the  term  of  service.  I 
think  it  would  very  probably  bo  also  found  ntx^essaiy,  as  suggested 
b^  liOrd  Elcho,  to  offer  to  soldiers,  for  three  or  four  years  after  their 
discharge  from  the  Line  and  transfer  to  the  Reserve,  a  reduced  rate  of 
pay*  say  sixpence  or  fourpence  per  diem. 

The  next  question  to  be  discussed  is  that  of  ^'  organization."  In  this 
nspect  our  military  institutions  are  singularly  defective.  It  is  ad- 
aitted  that  we  have  no  organization  beyond  that  of  the  regiment ; 
there  is  no  unity  of  command,  no  machinery  for  the  exercise  of  an 
iffident  supervision  and  control.  The  Militia,  the  Volunteers,  and  the 
Una  are  each  independent  of  the  other,  and  quite  destitute  of  any 
^^stemstic  arrangements  for  ensuring  their  combined  action.  The 
nenody  for  this  state  of  things  is  completely  in  the  power  of  the 
Qoverament. 

In  devising  a  scheme  of  enlistment,  Ilor  Majesty's  Ministers  cannot 
cslcnlate  with  certainty  on  the  effect  of  the  measures  they  adopt.  They 
know  that  such  and  such  measures  Avill  be  advantageous  to  the  State, 
hit  they  cannot  tell  how  they  will  affect  the  private  interests  of  indi- 
vidnalsi  and  unless  these  private  interests  are  in  accord  with  the  public 
interests,  recruits  will  not  accept  the  tenns  they  offer,  and  their  mea- 
■aree  will  fail.  But  as  soon  as  the  men  are  enlisted,  the  manner  in 
whidi  they  are  organized  is  a  matter  which  a  Muiister  can  deal  with 
MB  he  pleases. 

Lord  Northbrook  has  informed  us  that  the  Government  have  resolved 
to  deal  with  this  question,  and  that  miiusures  will  be  adopted  for 
ensuring  unity  of  command,  effective  control,  and  combined  action  of 
all  oar  military  forces.* 

•  Times,  April  24, 18C0. 
2  K  2 
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II.  Tlmt  the  command  of  regimentB  of  Militia  should  l*  wnfotwi- 
n.  On  Colonels  placed  on  full  pay  at  tlio  expiration  of  t  tenn  i 

fivfi  years  in  command  of  u  regimant  of  Hip  line. 
b.  On  aiiy  field  Officer  of  the  lino  deaivoua  of  beinj;;  jiUu^d  iiu  h)Ui 
pay,  conditionally  on  his  undertaking  to  pe.rfnnu  llila  ikly, 

III.  Thai  no  OlKcer  should  bo  allowed  to  hold  tho  !ip|KniitiuuiiI  H 
Adjutant  of  a  regiment  of  Militia,  or  of  a  Volunteer  corps,  for  a  hapi 
period  than  three,  or  at  the  moat  five  years. 

IV.  That  Officers  should  beselocted  for  these  uppninUncntofn* 
immarricd  Captains   of  regimeats  of  the  Line,   a  ^rcfcretuiii 
given  to  those  who  had  formerly  been  Adjutants. 

V.  That  during  peace,  the  appointment  of  subaiterus  toirgimcntii 
Militia  be  discontinued,  and  during  the  annual  Iraininfi.  their  iliiliM  I 
performed  by  subalteniB  detached  from  regiments  iif  tlio  lintt. 

The  Ist  of  these  BUg'gestions  has  been  aLreatly  made  hy  Sir  i 
Alison,  and  also,  I  think,  by  Lieut. -Colonel  Leahy. 

Lieut. -Colonel  Lkaiit  ;  1  said  tlic  Colonel  on  the  Staff  ithouU  I 
mode  a  higher  rank  llian  it  is  at  preseut. 

Colonel  RoBEitTsON ;  To  prove  tlie  utility  of  the  angeestiou,  T  solrt 
the  following'  reasons: — lu  time  of  peace,  thepriucipnf  audinoA 
function  of  an  Army  is  to  serve  as  ii  school  of  Insti  uction.     As 
therefore,  oa  an  OfHccr  has  commanded  a  regiment  for  a  sufBdnnt 
to  obtain  a  thorough  practical  knowledge  of  the  duties  uf  this  impot 
office,  it  is  desirable  that  he  should  be  removed,  so  as  to  affunl 
some  opportunities  for  pcrfecUug  tlie  regimental  traiuiiig  >if  unitn 
Officer.     The  object  of  our  arrangeiuents  should  be,  in  a  gi\Ttt  lai 
of  years  to  train  w  great  a  number  of  Commoudiug  Otliet>re  as  u  (vi 
sisttfut  with  the  efficient  training  of  each  iudividmil  4)ffioer  ludnM 
n  that  number.    Of  course  this  suggestion  is  only  aiiplicoble  tu 
period  of  (jeace.    In  time  of  war,  the  interests  of  the  pubtio  reaoin  th 
the  duration  of  the  tenure  of  the  command  of  a  regiment  sdmiU  I 
regulated  by  the  capacity  of  performing  efficiently  the  diitiw  <rf 
Commaiidmg  Officer.    The  longer  a  good  Officer  holds  his  appoiiitniH 
the  better  for  the  public ;  but  in  time  of  [>eace.  precisely  tuo  ma 
of  this  is  the  ca«e.     The  better   the  Officer,  the  siiortur  should 
his  term  of  command.     As  soon  as  he  baa  thoroughly  leaniad  I 
work  he  should  be  removed,  to  give  an  opportunity  for  truioinif  I 
next  in  succession. 

All  Offiokh  :  What  about  his  money ! 

Coloiict  RoBKRTSox:  Of  course  hu  must  have  roinpensatioii. 
have  thought  about  the  beet  manner  of  giving  it,  but  I  coniiot  i 
into  this  question  at  present.  It  la  a  matter  of  detail.  I  have,  bd 
ever,  stated  in  my  2ud  euggestioii  how  I  think  Colonel*  Bhcnild 
employed  during  the  int*i-val  between  their  eonipletiiin  of  th»  * 
scribed  term  of  Kegimenlal  command,  and  their  promotion  to  t"" 
on  a  fixed  establislimont  of  Major-Oenerals.  1  think  it  y  "'  '  ''~ 
that  during  this  interval  no  more  suitable  employment 
for  a  Colonel  than  the  command  of  a  Militia  regim«ut, 
obvious,  that  for  Itliljtia  regimeuta,  no  mort^  effieit!iul 
Offioora  could  be  found  than  Colonels  thoroughly  Iratiiod  la 
work  by  ut  Icaat  five  ye&iK'  Gi:!L'^\veuc&  va  a  regimuut  of  tlw 
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Triten  by  itself,  my  first  suggestion  might  be  represented  as  equiva- 
lent to  a  proposal  to  cut  short  the  career  of  an  Officer  and  to  deprive 
the  State  of  his  services  at  the  very  moment  when  his  trainiug  had 
1>eea  completed,  and  when  Ilia  value  as  an  accomplished  public  servant 
liad  reached  its  maximum.     But  taken  in  connection  with  the  second 
suggestion,  my  proposal  really  is  to  increase  the  supply  of  thoroughly 
'trained  Oonuuaudmg  Officer.^,  and  to  assign  to  every  Officer  so  traiaed, 
~»  duty  which,  without  such  training,  cannot  be  efficiently  performed. 
¥  The  utility  of  ray  3rd  and  4th  suggeetions,  is  so  obvious  that  they 
Tfcroely  require  any  comment.    By  making  Militia  and  Volunteer  Adju- 
incies.  Staff  appointments,  and  restricting  their  tenure  to  a  short 
Wrm  of  years,  we  should  effectually  suppress  the  scandalous  traffic  la 
these  appointments,  which  (he  imposition  of  a  ntringent  declaration 
has  utterly  failed  to  check.    This  measure  Would  also  put  an  end  to 
^^le  flagrant  abuse  of  allowing  these  important  appointments  to  be  held 
^Bbr  men  of  advanced  age,  who  take  little  interest  in  their  work,  and  are 
^^nt  capable  of  performing  their  duties  properly.     I  met  at  Aldcishot 
^^wt  year  a  MiUtia  Adjutant,  under  whom,  more  than  twenty  years 
^^fcfore,  I  had  served  as  a  subaltern.    He  was  then  a  very  able  Officer, 
and  is  so  still,  but  what  interest  could  he  feel  in  the  performance  of 
sobordiriats  duties  when  brought  into  contact  with  Officers  formerly 
junior  to  him,  now  in  coiumaud  of  Regiments  and  Brigades  ? 

I  look  upon  a  young  and  zealous  adjutant  as  no  less  essential  to  the 
BOtind  constitution  of  a  Militia  regiment  than  an  experienced  and 
tborougbly  efficient  Commanding  OIRcer.  If  an  appointment  be  sought 
as  a  means  of  procuring  experience  and  distinction,  and  as  a  stepping- 
slflne  to  further  advancement,  its  duties  will  be  performed  in  a  very 
different  Uiunuer  than  if  it  be  sought,  I  will  not  say  as  a  sinecure, 
but  as  an  eli^ble  retirement,  fur  which  past  merits  will  be  accepted 
M  a  valid  claim,  and  no  premise  of  future  exertions  reqmrod, 

I  come  now  to  ray  5th  suggastion.  Under  the  existing  system  it 
is  obvious  that  we  cannot  get  subalterns  for  Militia  regiments.  More- 
over, if  we  could  get  them,  until  sufficitmtly  mstrncted  to  take  com- 
mand  of  a  company,  subaltams  would  be  of  no  use.  This  amount 
rf  instruction  could  not  be  given  them  during  a  few  weeks  of  training. 
Subalterns  in  a  Militia  regiment  would,  therefore,  add  nothing  to  its 
ffficiencyj  they  would  be  like  apprentices  bound  to  a  master, 
without  a  shop,  without  tools,  without  any  apparatus  for  affording 
tliem  the  practice  necessary  to  acquire  skill  iu  his  craft.  Under 
the  present  system  of  short  annual  training,  the  only  practicable 
means  of  obtaining  the  assistance  of  properly  instructed  snbal- 
ttTii.t,  of  subalterns  who  have  (inished  their  apprenticeship,  and  are 
siiillciently  instructed  to  be  employed  as  journeymen,  is  to  barrow 
ikm  from  tkt  line.  One  effective  Officer  per  company  is  perfectly 
Hiifficient  for  trainine;  purposes,  so  that  only  three  or  four  subalterns 
per  battalion  ivould  be  i-equirod  in  order  to  provide  for  occasional 
absence  and  casualties  among  the  Captains.  The  duty  would  probably 
prove  more  interesting  to  the  subalterns  employed,  than  the  ordinary 
[Mitlne  of  regimental  work,  and  if  zealously  performed,  would  certainly 
pvery  inBtructive  te  them. 
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In  a  leadiii}^  article  of  the  i'imai  iif  Ist  May  it  in  naiU  that  I 
140,000  thoroughly  gnoi]  soIJiers  could  tw  |nit  in  liie  field  at  n  wwlil 
notice,  no  Army  uuiiipetoiit  to  (act)  tlieiu  would  be  Ukely  to  readi  iha* 
shores.  Those  who  believe  that  to  be  true,  luast,  I  thiiik.  accept  tfa 
inference  drawii  hy  the  Timfn,  that  if  every  regiment  of  Militia  cani 
be  tio  constituted  and  trained  as  to  render  it  as  efft-otive  as  a  battaliit 
of  the  line,  the  first  and  most  iinniediatu  problem' nf  Anny  ivUvm 
would  be  Bolved,  The  writer  in  the  ri>n«  admits  that,  to  oMtabliaiii 
Militia  140,000  strong,  as  well  officered,  as  welt  equipinrd.as  well  tralDl^ 
and  aa  well  organized  iib  Boldiera  of  the  regtilar  Army,  ivould  be  an 
easy  matter ;  but  I  agree  witli  him  in  thinking  that  if  the  Uovernmcnl 
and  tlic  natioii  were  conduced  that  this  was  the  fSrst  result  Ui  |r 
secured,  its  accompUabnieiit  would  not  be  far  oft.  The  fimt  xnd  wo* 
important  step  towards  the  accomplishment  'if  such  a  n^ult  w  ' 
imdoubf«dly  be  to  secure  for  each  Militia  regiment  a  tiioroughly  effii 
corps  of  Officers,  and  this,  I  ventuw  to  think,  would  be  efTectuall}  u 
easily  done  by  tJio  adoption  of  my  suggestions. 

There  is  an  opinion  of  Sir  Charles  Tcevolyan's,  respecting  whkh  1 
am  an:douR  to  offer  a  few  observations.    Sb  Charles  tliioks  that  y* 
caimot  expect  to  get  any  good  service  out  of  an  Officer  uiJiwa  he  I 
well  piud,  and  that  gratuitous  service  is  generally  bad  servici^    i 
Charles  haa  not  stated  what  grounds  he  has  for  holding  this  opnh 
which  seems  neither  consistent  with  actual  experientc  uor  with  n  0 
rect  appreciatJon  of  the  power  of  pecuniaiy  motives,  as  compared  W 
the  power  of  other  motives  to  exertion.     In  all  recent  warn,  &IM  . 
tliose  Officers  who  have  most  diatuiguished  themselves  for  tiieil  ii 
telUgcuce,  their  gallantry,  and  their  zealous  devotion  to  their  dutl  ' 
there  has  always  been  a  fair  proportion  of  Officers  posseiwiiig  m 
cieut  means  to  render  them  iiide|>endent  of  their  pay.  and  who  bti 
iuvcBtod  ill  the   purchase  of   promotion,  sumn  so  large  that  tb«  in 
teiest  of  the  money  invested,  would  have  been  equivalent  to  tlie  [N| 
of  the  promotion  purchased.     It  is,  therefore,  no  exaggeration  to  M 
that  in  the  Guards  and  Cavalry  there  aJ'e  many  OIBcera  who  bcttsi 
nothing.     Has  it  ever  been  found  that  Cavaliy  OlScers  and  Offioeni 
tho  Guards  are  inferior  in  coura|j;:e,  in  intelligence,  in  7«al,  to  Offii 
of  Infantry  reg^eatsf     Does  not  Sir  Charles  believe,  that  DO  WOI 
really  first-rate  unless  the  workman  feels  a  pleasure  in  it.  and  is  b 
influenced  by  the  ambition  of  excellence  tlnui  by  the  dcsira  of  [ 
Why  then  stiould  he  think  that  Officers  cailnot  be  depended  on  titi 
their  duty  properly  unless  they  (uv  highly  paidt 

^r  CiiARi^s  Tn^vELiAN :  What  of  those  who  have  not  the  n 
of  sennng  for  nothiug? 

Colonel  RoBKBTSOU :  There  are,  of  coiirBe,  manj'  poor  men  whow 
make  excellent  Officers,  but  who  are  deterred  from  entering  tie  A 
because  the  pay  is  small,  and  the  style  of  living,  eipsnsive.    Hut  ti 
is  an  abundant  sup[dy  of  Oflicers  who  are  able  and  willing  to  porfw 
their  duties  for  the  present  rates  of  pay,  and  I  do  not  see  any  roM' 
to  suppose  lliftt  duty  would  be  better  done  if  tlie  rates  were  niiscd.    I 
ths  contrary,  I  feel  quite  certain,  that  It  would  be  worse  done  suppooil 
the  pay  was  high  and  the  Army  pi'iucipally  officered  by  uitii  wlia 
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IBhief  object  in  seeking  for  commissioiiB,  was  to  reali7,e  a  good  income. 
io  time  of  war,  a  ricli  man  who  prefers  a  life  of  risks  and  hardsbipe 
to  a  life  of  ease  and  pleasure,  proves  that  his  heart  is  in  his  work. 
J      The  presiunption  is  that  he  will  prove  a  good  Officer.     In  time  of  pence 
a  poor  man,  who  accepts  a  low  rata  of  pay,  who  practiaea  great  self- 
denial,  and  submits  to  many  mortifications  for  the  sake  of  obtaining 
militaiy  rank,  also  proves  that  his  heartis  inhis  work.    Thus,  whatever 
I  nay  be  the  disadvantages  of  the  present  constitution  of  the  Army, 
'Tiat  constitution  has  at  least  this  advantage,  that  the  terras  of  lus 
Brvice  necessarily  establish  a  presumption,  that  every  Officer  who 
sepU  a  commissioD,  whether  he  be  a  rich  man  or  a  poor  man,  feels 
1  interest  hi  military  duties,  and  has  his  heart  in  his  work. 

t  The  CbaiiuiiN  :  In  InTitiug  iliuiwiun  I  must  remind  ;ou  of  the  rub  laid  clowii 
tf  tlie  Counoil,  tbat  each  gentlcnuLit  i»  Dllon'ed  ten  minutes. 

Colonel  OuTBT  :  I  should  like  to  make  a  remark  upon  thnt  last  obierrBtion  of 
Colouel  SobertwiQ,  coneeming  tlie  "  OIBcer  vho  tervee  for  nothing,  who  Is  ao  lii'h 
lliat  he  is  able  to  eerve  for  nothing,  and  thai  lie  makes  &  better  Officer  tlimi  otliers." 
I  uk  uiiy  person  who  )iu  had  experieoeo  of  what  happened  in  the  Orimen,  or  in 
_  India,  whether  those  Officers  who  nje  poeaeBsed  of  much  manay  are  the  beat  OlEcere, 
jrtiother  they  do  not  alwa  js  fall  off  in  timos  of  trouble,  and  whether  it  ia  e»er  poe- 
le  to  get  Officers  who  haTO  money  to  continue  to  aervo  undor  droumstauees  of 
'  hip  and  difficulty?  I  my  they  never  will  eerrc,  you  cannot  depend  upon 
TS  of  that  Bort.  If  wb  Lad  to  fight  a  bottle  in  Hyde  Park  we  ahonld  never  get 
Biore  gallant  Officers,  but  when  they  have  to  fivce  hardships,  with  no  Rghting,  no 
Plicate  food,  no  comforts,  wo  know  that  generally  speaking,  uflor  they  learn  what 
tfic  discomforte  and  priTationa  of  war  aw,  tiiey  apply  for  leave,  :iad  if  that  is  refused, 
Itey  request  lo  sell  out.  I  ask  any  person  who  knows  anytliing  of  tlie  past  whether 
" unbemof  OXcers  did  not  do  so,  both  in  the  Indian  mutiny  and  in  the  Crimea? 
d  also  whether  in  the  French  army,  large  bodies  of  Offioers  ever  send  in  their 
piations,  or  send  in  applicntious  to  leave  the  army  in  time  of  war  ?  Again,  I  aik 
w  who  know  anything  about  the  aSaira  of  the  Fcninaular  war,  who  were  the 
oeri  who  fought  and  conquered  in  that  war  ?  Wero  they  meo  of  large  fortunes  P 
^  rBBollcct  having  a  conTersation  witli  one  old  Captain  ;  he  told  me  he  was  tried  as 
lo  whether  he  was  a  gentleman.  After  that  war  was  over,  a  great  number  of  Officers 
Here  brought  before  a  coinmitlcc  and  were  questiouod.  They  asked  thom  "  Who  is 
^urCitherF  where  doeeholivei'  wbatiahcP"  'f  hero  may  bu  OiQcers  in  this  room 
■ho  remember  the  fiu'ts,  but  I  aay,  apeaking  from  my  own  personal  knowledge  of 
■rhat  happened  in  the  Crimea  and  in  the  Indian  mutiny,  1  know  that  what  I  say  is 
true.  Officers  will  rush  in  at  first,  but  if  the  war  continues,  you  will  not  be  able  to 
get  one.  It  is  always  the  ease.  I  have  two  relations,  wlio  wuro  in  the  Fcnbsuln, 
tbey  were  both  put  on  half-pay  alter  the  war  waa  over.  Thoy  both  of  thom  gat 
Eadetships,  and  one  rose  high  up  in  the  enrvico  of  the  East  India  Company.  I  say  if 
Ibcfo  men  had  been  men  of  large  fortnnea,  would  they  have  gone  into  the  Imlian 
■erncc?  Certainly  uot.  The  question  is  whether  you  are  to  hare  an  aristocratic  or 
a  popular  array.  I  say  that  all  Ihcso  papers  and  j»mphlcts  which  we  have  read  lately, 
We  some  ciccllent  things  in  them  ;  no  doubt,  the  pamphlets  of  Sir  Charles  Trevelyan 
an  moat  excellent,  but  the  great  mass  of  them  go  no  further  tllan  tinkering  and 
patehing  up.  What  we  want  is  a  thorough  reform,  and  that  reform  is  simply  ki 
popularize  the  Army ;  that  is  my  idea  of  llin  subject. 
An  OrFICBR :  How  would  yon  poputurizc  the  Army  ? 

Colonel  OrrVBT;  I  would  do  away  with  the  purchase  system,  and  I  would  thus 
populftriae  its  ranks. 

Sir  CHxMUts  TheiijltjN:  1  am  sure  that  we  must  all  feci  our  obligation  to 
Cgtonel  Cunningham  Robertson  for  the  assistance  he  has  given  at  the  present  stage 
gfthi*  groat  national  ronlrovemy.  While  Parliament  is  oiBcially  diacussing  the 
'"'  ix  Cburuli,  people  are  thinking  a  grout  deal  more  about  the  Army,  and  arc  only 


t»Ot  lluwfi  tnr 

,..ur-:11...ii(lil*C 
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Willing  till  t.hBlriiliCliul-cli!i(totoulofthe»»y  tOMxtor  Upon  tlicBfKtio. 
meat  of  tlie  qiieeUon,  In  tlie  present  ato^  of  tliu  ilitiniiaioni  CuluiinI  RdbiiTtiiin  Ifl 
perrormud  a  lueful  public  eiirrioo  bj  Gumparuig.  witll  gTMC  induaU?  uiil  rtkU.  '" 
Uip  propoftulf  wliich  ItnTe  Ittea  m&do  on  liiu  aubjecl.  Ha  liaa  not  lutd  tiOiB  U  UU 
UiD  whole  that  he  lind  prflmwl,  but  I  bopr  he  will  giTv  il  lu  ua  in  urint,  to  thai  «i 
miiT  read  it  Bt  OUT- Icuura.  I  will  oiil;  touch  upou  two  or  three  of  tticpcHnU(Uiid<W 
to  bj  him. 

1  do  not  thiok  Colonel  Bobortaon  fullj  appreciUM  thtt  reul  "bir 
tion.    Whnt  took  place  at  the  commamvincnt  of  tbia  renturi  i  < 
of  ttit>  qaeatioD.     WiieD  we  were  UireBleued  with  inmstoii    i 
univprsaUj  considered  noeweonr  to  haTe,  what  w&<  called  in  1 1" 
n  lerj  en  matte.    The  whole  able-bodied  force  of  the  eouiiiiv 
The  enrolment  act  nail  j  took  place,  pariah  by  paiiah,  but  iu   '■■■. 
coiiaidercd  deairable  to  try  what  eoulu  be  done  bj  Tolanteof iii|[,     S 
plementarj  arMngement  than  for  any  other  purpoae,  Toluntocr*  wei* 
they  c*me  forward  in  ench  gttai.  iiunibvn,  aoiounting  eoon  *  ~   *~~ 
huudred  thoiuand,  that  the  Utt  en  aicuw  wu  est  aside,  and  wii< 
The  public  sentiment  entirely  ueccpls  the  jirineiple  that  ever' 
to  hi*  connlry  wbeu  it  ia  really  nnnlcd.    Sill  tbia  ll  a  higlili 
an  induetrial  point  of  Tiew.    Our  liniuiuial,  Bommereial,  aiui 
ia  of  a  lery  eomplei  charaeter,  and,  on  tbe  aimpleab  prinM|<  < 
Ubour,  it  is  beit  lor  all  partiea  that  tlioM  who  are  ao  eiTcuui>:^.... 
Baoily  leaie  borne,  and  give  themn'ltes  up  In  the  defenes  of  Iltc  cu 
ao,  and  tliutthoae  who  are  occupied  in  curyin^itni  the  bnnnna  oTtt . 
remain  at  their  do»k».  uid  iu  their  manufactories.    CouoeiTe  wbat  tl 
be  if  tbe  500,000  cunaenpta  propoaed  by  Colintel  Robrrtaon  ta  b 
actually  called  out.    Who  would  tljcy  be  i*    They  wuuld  b<  Iskra  I 
offices,  milwaye.  telegraphs.  inanufhctDriea,  from  induatrial  eatahlit* 
their  withdrawal  (roiu  whieh  would  throw  the  lueial  and  poll* 
country  into  utier  confuaion-    It  ia  lor  belter  that  the  whole  M 
in  pBjing  whatever  may  be  ncceaaory  to  aend  to  the  front  thai  p 
of  the  eounti7  which  can  beet  be  ipared  from  ciuTjing  ou  the  ordina^  b 
the  oouiltij. 

?ieit,  1  am  eurprianl  to  hoar  Colonel  Kobertaou  o1^e(7t<  to  eduealBdi  i< 
soldiera.     In  order  to  gel  tbe  requitile  number  ofaoldiera,  u'e  imt'i  ilma 
edtieatod  vlaeaea.     Eaupily  for  our  country  and  fur  ila  pni-|ii 
rocUeaa  elaaaesfrmn  which  we  hare  hitherto  drawn  our  aoldii 
tlicy  are  becoming  totally  intullieicat  lo  meet  llie  demand.    .*- 
■he   queatiou  whether  educated  or  uneducated  men   make  n.. 
poiitively  neeeaaary,  in  order  to  gel  the  mjuiaite  number  of  eulU — ,  ,  ..^  » 
eall  lo  our  aid  the  olamea  who  have  been  educated  In 
the  bulk  of  our  agricultural  labourera,  artiaaiu,  manubeturam,  M  il 
peraone  employed  iu  the  police,  on  the  railway*,  and  in  rariooa  Mhw  M 
that  lort.    And  iu  order  to  altract  tlieae  gnat  claaaca,  which  H*  Sv  IT 
than  tliose  whieh  now  fill  the  lanka  of  the  Anuy,  we  tiiiut  make  tha 
for  them,  and  fucmah  them  with  adequate  motirr'a.    That  rdiiMt^d,  i 
like  onr  Taluntoen.  are   more  eoaily  diai-iplined  and  handled  tl 
clowoa,  and  are  atiiuiatcd  by  moiT'  patriolio  feuUu^a  will,  I  am  nfOi 

Colonel  Bobertauii  Jualiy  iwiiited  totheMihlia  us  thekeytuui 
delimee.  and  the  publiu  aentimrnt  ia  eettling  upon  thii  Mail.     _  _    , 
great  defecti  in  our  Militia  ayetem.    The  majonly  of  the  gentlfttwi  Hi 
batter  able  to  judfjo  lluin  I  am,  yrt  1  heheTH  I  am  eiiMkiflg  tha  tf 
that  tbe  great  defect  of  our  Mihtia  ia,  that  they  are  not  auHoir^'- 
twenty-one  daya'  tmitiing  iu  each  you-,  with  thi;  few  additional  i 
rePruil*,  ore  totally  inauBiisieuL     If  it  ia  rei>eat*d  jeiir  afUtr  ye«r  R 
it  sLiU  bile  to  turn  mil  a  properly  trained  aoldier.    And  if  tliia  b     ' 
how  much  more  now,  owing  to  the  introdnrttoii  of  arm*  r-'  — 
eime-  of 
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doyi'  training  nro  now  quite  iasuflicient.  ITiffpfore,  I  propoiw  fclint  tbe  whole 
regular  Annj, — Militia,  as  well  asLine, — abould  go  tliroiigh  at  least  one  complete 
tiuining. 

The  other  grent  dcftct  is,  that  tliE  Militia  i»  rot  connected  in  any  proper  relation, 

"*■  the  other  forees  of  the  rountry.     From  tlie  Voluntsera,  of  courte,  it  is  entirelj 

Wed.    Ercn  at  regards  the  Une,  with  which  it  has  mure  in  comnioa,  profcuing 

'be  of  the  aanie  character,  jet  the  two  forces,  tbe  Militia  and  the  Une,  arc  at 

'  riralforees.    Tbey  eompele  agaiast  each  other  in  the  recrniting  mftrtBt; 

-On  the  Milil.ia  in  called  upon  to  serro  as  a  rcserre  to  the  Line,  it  i«  onlj  by 

bnlwiung  the  Militia  and  fumiebiiig  trained  men,  against  the  grain  of  tbeUum- 

anding  and  other  OKicarB,  tliat  it  can  be  done.     For  tbis  anil  other  reuaons,  which 

Mf  e  be«n  fully  eiphiiued  in  my  recent  pampMctfi,  I  would  combine  the  Militia  with 

'^  Line  in  a  regimental  organiiBtion,  bo  that  Ibey  (bould  be  localited  and  iinited, 

J  tnaking  tbe  rcgiinent  of  the  Line,  which  ig  moet  connected  Willi  tbe  district, 

-i  the  loca!  militia  regiment,  and  also  in  a  locondary  decree,  the  locol  Volunteer 

"~    ite,  battalions  of  the  iamo  regiment*  j  haying  nfc  the  head-qnarter»  of  each 

.  adepat  battalion  common  to  aU,  which  ebouid  train  tbe  recruits  both  fbr  the 

Ilitia  and  for  Iho  Lino.     1  would  make  the  first  engagement  alwayi  for  one  year  j 

and  at  the  end  of  the  year,  the  young  soldier  should  hovo  Ids  choice  of  returning  to 

dril  life,  with  B  ten  joars'  engagement  in  tlie  Militia,  to  come  Out  for  a  few  day», 

aow  and  then,  for  ditisional  mantPuTres,  or  of  joining  the  Line  or  genCTal-sorriCB 

Uttftlion  of  the  regiment,  with  a  seren  years'  engagement,  retiiming  at  tbo  end  of 

Uttt  time  to  tbe  Uilitia  for  a  fnrtber  period  of  t«n  yeaiB,     Id  this  way  there  would 

ba  only  one  machinery  for  supplying  trained  recruits  to  both  Line  and  Militia,  and 

tiwlwo  fbroea  would  be  eombLned  in  one  organiiation. 

But  the  main  p^int  of  all,  and  the  only  remaining  one  upon  which  1  will  make 

■  tl^  obwrrations,  is,  whether,  according  to  this  system,  we  can  get  a  sufllcicnt  num- 

**tp  of  Tceruita.    In  order  to  get  recruits  on  the  one  yeor's  cng^ment,  I  rely  upon 

kigmeral  popularity  of  the  military  Eeryipe,  and  upon  tbe  prestige  of  the  military 

Wnctert    The  young  men  would  come  at  an  early  i^,  for  eyen  at  tbe  nge  of  18, 

irjroung  men  are  quite  old  enough  to  be  trained  ;  and  they  would  engagc.knowine; 

nrt  the  end  of  the  year,  if  they  did  not  like  the  Army,  they  conld  return  tociiil 

But  at  the  year's  end  the  great  ditBculty  would  have  been  got  orer.    Aa  Banm 

irinetMerntd,  "  thedifflcultyianottoinduceaBoldiertoremainwhenyouhaTBonoe 

«jn«d  him,  but  to  detach  him  in  the  first  instance  from  his  home  and  home  aiso- 

^otu."    Therefore,  I  would  make  the  first  stage   of  tlie  military  career  very 

It  »nd  eoBj.     And  I  believe  that  the  spirit  wliich  brings  an  unlimited  number  of 

-;  men  into  the  Vohmteers  would,  to  a  great  eltent,  be  diTCrled  into  Ihia 

t  The  tnilitary  spirit  of  the  country  now  Ends  its  rent  in  the  Tolunfeering  system. 
I  belierfl  that  if  a  system  such  as  1  bare  sketched,  were  eslabllBbed,  Hie  name  spirit 
would  bring  large  numbcrB  of  young  men  into  the  Dop6t  Battalions  at  the  Coun^ 
towns.  It  would  not  be  a  strange  community  into  which  they  wonld  be  introduced. 
On  the  wmtrsry,  the  local  Depot  Bnllalion  would  be  filled  with  their  own  relation* 
■od  friends.  It  would  ako  bo  filled  with  men  who  had  seen  foreign  service,  and 
Wfre  holding  comfortable  and  respectable  posilionB  in  the  depflt  batlwion  as  instruc- 
tors. The  young  men  would  also  bayc  before  them  the  eiomple  of  nnmeroia  persons 
&oni  Uie  neighbourhood,  and  probably  from  their  own  Tillage,  and  from  among  their 
6#n  relationB,  who  had  risen  to  nwpcctahlo  positions,  both  in  the  military  and  clril 
Kirrleo.  As  Colonel  Bobertion  has  remarked,  Peren  years'  general  serriee  at  homo 
Ind  abroad,  the  performance  of  this  share  of  bard  national  service,  shoidd  entitle 
men  to  some  positive  advantagM.  First  of  all,  there  would  be  the  adtsntage  of 
l»tuming  to  tile  radre  of  the  regiment,  the  dep3t  battoiion,  and  becoming;  instruclort 
ta  tli«  tegiraent.  Then,  tliere  would  be,  according  to  my  view — 1  will  not  now 
rater  upon  the  argument,  except  to  say  thot  military  promotion  must  always  bo 
Wwn  in  eoimection  with  the  new  motives  by  which  new  and  better  educated  closws 
mt  propo»»d  to  be  attracted  into  tbe  Army — a  certain  Ried  proportion  of  military 
OMiDUMiona  in  eoch  regiment  oppropriated  to  the  most  deserving  and  beat  qnalifled 
of  Iha  yaiing  men.     But,  above  all,  the  whole  of  our  groat  Civil  Service  should  be 
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Uirawn  op«u  to  L)ie  t>iteiit  Co  vliiuli  liie  lucii  niiglil  qualif;  thnuwira  liir  ll<  lU 
alement  alone  would  a(<coinpli(ili  the  object.  If  uur  Ciiatoiiia,  Exdu,  fod-lSoh 
PoUot,  and  all  liio  oilier  dcpBrtments,  wuro  llirown  into  tbo  sole,  Utat  aloiu  ~" "" 
iniikp  the  Axmj  a  popular  proreeBion. 

C»ptain  Vacoham:  Would  Colonel  Robertson  kiud];r  »llo«  mo  lopul  »qs 
ultli  n^ad  to  appointinj;  subultcnlfl  from  tlie  line  to  fill  the  iil»f*  of  wUlU 
tho  MililJBP  Thii  CapbuuE  would  remain  in  the  UUiub  as  at  prcarat.  and  ih 
ftubalt«nia  would  be  appointed,  but  suballcriiB  would  be  tent  from  the  Ltue  t 

Colonel  RouBBTsoH :  Ooiy  lor  tUo  training  for  a  luonlli. 

Captain  VAroHAH :  The  queatiou  I  «-i«li  to_pul  upon  that  i*,  voold  ;ou  o 
inducement  to  theie  Officers  to  ^  to  thu  Milillo,  or  Would  yau  order  Quna  to  gi)F 

Colonel  BoBEfraoK  :  I  would  order  Ihein  to  go.    If  theri>  wm  biij  littl" 

incumd  iu  moriop,  I  would  pay  for  that,  but  I  would  order  Uiem  to  go. 

Captain  VACoaAX :  I  wni  inelined  to  dispute  tluit  port  or  llie  qtieation. 

Colonel  BOBEBTSOH  :  I  would  nut  put  tbeui  [o  that  expoutc. 

Captain  VAtuHAH :  But  I  think  rery  few  Buballcrna  from  tho  Arm;  vooU 
williuB  to  acrro  under  OHleers  of  far  le«9eipcrinnre  than  Uicuiti-'-  -  ■'  *■  ■ ' 
of  MilitiB  would  be.  Thereia  one  mure  [Mint  1  would  alluilr  I. 
One  ia  that  tho  JUilitia,  during  thtt  Crimean  war  and  eUe^li'  ' 
fill  up  the  botlnlions  of  tbe  Line,  or  be  of  nu;  nan  bovond  j»  ' 
ralicaii  atntlour.  As  proof  uf  thul  1  oiaj  adduce  tJie  ncl,lhii. 
obliged  to  reiTuit  fur  mereeiinriea  Ihroueliout  OemiKn;.  'Ili< 
nti)K)tion  to  the  Militis,  and  tUnt  it,  it  ia  Cable  forwrvico  in  En 
tor  wrricc  abroad. 

Lieutenant- QenerDl  LoBD  Tbmfletown  :  On  tbo  queation  of  ootwcriptioB  I  n 
III  sajr  a  Terj  few  words,  1  do  notagroe  with  tlic  Offitor  who  luu  addrteaed  lu  t' 
oToning,  nor  do  I  disneree  with  him.  But  to  explain  nijaelf,  I  will  a^  thai  to 
deCensiTe  armj'  I  would  have  cuneoripljoii,  but  not  fur  au  Army  uf  actios  oat  at> 
ojunlrj.  I  should  liardljr  havo  thought  it  worth  while  to  addreca  j^a  upoa  I 
iubjcct,  hod  I  Dot  rather  strong  authoritj.  I  ma;  lav  wiUi  Ilorace,— JV'mi  mtm 
teriao  tit.  But  m;  preceptor  waa  do  ignoble  one,  for  the  iiplniutl  wfaidi  I  b 
just  given  jou  1  heard  from  a  personage  whuau  tote  wo  all  decplf  Kgl*^  < 
wlioee  ciiaraeter  we  all  highly  talue.  I  menu  the  late  I'rinco  OanMlt.  I  — 
attondanco  upon  him  on  duty  onoe  at  Aldenihot,  mid  had  the  houourof  aeer* 
ing  him  in  his  ride ;  and  his  Royal  Highiivn  made  that  renuirk  wliieh  t  mn 
most  valuable : — I  think  tie  country  may  well  demand  of  every  patriutta  bmc 
scnices  in  cose  his  country  is  attoofced,  and  1  think  it  might  bo  corned  otf 
eonsoriptioD  j  but  is  to  tho  general  eorrioos  of  the  Anny  in  our  ii(4Dlua>  Mid  i 
where,  although  they  uphold  and  carry  forward  the  honour  of  our  eountry,  yri 
not  tbinli  the  conscription  is  so  owcntisi  in  thai  respect.  1  am  qiulo  anre  jm 
think  it  worth  while  that  I  should  have  oiinimuuicuted  to  you  tliis  opinicn^W 
must  have  value  iu  your  judmnent  of  the  mutter  under  discussion. 

Coh)twl  Hobbhtboh  :  Lord  Elcho  and  Colonel  Baker  only  odTOCate , 

for  tbo  defensive  army,  the  soma  a«  Prince  Albert.     It  is  inaruly  the  |viiiei{ile : 
nunt  to  establish. 

Ideatonont-Coloncl  Lkaht,  R,E. :  I  wilt  first  refer  towhat  LordTemplrtowtiJi 
Just  said  OS  conveying  the  views  of  Prince  Albert  ;  with  reaiMx^l  tharMo,  I  «M 
observe  tliat  I  do  not  think  it  vould  be  found  in  the  liistorv  of  this  kinHlMbttl 
the  people  of  England  have  ever  (ailed  to  cumv  forward  for  the  defence  oitht  IMii 
against  iniBiion.  The  difficulty  in  reeruitina  our  forcee  hoi  arisen  b  Teqprctolt' 
offensive  and  colonial  Army,  and  not  of  ourdefensiteAnny.  I  IliiuV,  tWntllan,  i 
Colonel  Boberteon  and  others,  that  eonampUon  may  bi>  srt     '  ' 


irgnJiutiou.  Nobody  pnipases  it  for  thu  otTensive  Army,  and  for  l£a 
fennvc  Army,  wo  douolwantit.  1,  therefore,  considrr  tliut  any  schviiii'  otorgU 
tton  should  bo  based  upon  thu  volunteer  sysl«m. 

There  is  another  part  of  our  military  syileni,  which,  so  far  as  I  fcuow,  has  tu 
failed  I  that  is  the  regitnoolol  system.  I  tlicreliiru  think  tlmt  in  phuit  for 
organitatiou  of  our  offensive  forces,  wu  should  adhere  to  the  rvpuniiital  syiteis,  i 
uUempt  lu  eigniud  it.    I  think  llic  nuiuiior  in  wliich  wv  now  fail  is,  tliot  H«  luic 
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TopmraW  cadrea,  varying  in  itrength  from  500  to  1,000  men,  tlia  number  of  men 
hune  nltered  according  M  the  viewi  of  tbe  Cabinet  of  the  day,  but  «o  liayf^  no 
macEineiy,  or  men  in  reaerve.  and  cosily  made  UTBilablo  to  raise  Ibe  regiments  to 
their  mifiimiim  Btroagth.  I  tbint  tlint  these  nworTea  oughi.  to  be  under  the  control 
«f  Hio  Ocmumnder-in-Clucf,  as  dietinguiahed  from  the  uivil  control,  to  whiuli  the 
Kilitia  sad  Yoluiileera  are  aubjeot.  I  liare  felt  great  dlQtdpiice  in  giviiu  opinion! 
on  Uii*  aubjeot,  but  itruok  by  the  admirable  arguments  of  Lord  Grey  before  tha 
Bcemitinfi  Commiaiion,  I  could  not  help  putting  forward  (early  in  1867),  tbe  detnils 
of  s  ^•fom  by  which  I  tbought  tbe  regHrtoa  of  the  oHensire  forces  might  be  tnoied 
cm  to  the  preeent  regiment*.  I  tbiak  there  are  man;  rcaaonB  in  favour  of  this  plaa. 
My  reaeon  for  not  nropOBing  to  attach  regiments  of  the  Lino  to  rcgimenta  of 
ICJiUa,  was  that  the  Beeruiting  Commissionera  reported  tlmt  it  would  not  be  "a 
dsaimUe  or  expedient  course  "  to  localize  regiments.  I  do  not  now  see  ban  you  are 
to  carry  out  the  looaliiatiou  of  regiments,  eapccially  in  the  caeo  of  regiments  recruited 
m  Ireland,  and  in  the  present  mood  of  tiiat  oountrj'.  I  think  our  syatem  onglit  to 
pnmde  for  eatabliabing  local  cannectionB,  wiUiout  locaiiiing  regiments.  One  of  tlie 
adwitagM  of  the  system  which  I  proposed  is,  that  regiments  eould  have  local  con- 
neotions  in  different  parts  of  the  country  without  being  necessarily  quartered  in  these 
localities  for  any  length  of  time. 

I  now  puss  to  the  question  of  length  of  serrice.  We  want  to  got  more  men,  and  I 
lliink  it  is  admitted  by  all  that  abort  acrrice  is  the  way  br  which  we  are  to  get  more 
nan,  and  that  by  means  of  short  eerriee  we  shall  populsriZD  the  military  sorrice,  and 
have  a  larger  proportion  of  men  trained  to  arms.  Tbat  the  proposition  is  economical 
I  bam  attempted  to  prove  in  my  paper,  and  I  do  not  think  tho  caloulationa  hare 
beta  oontrorerted.  A  short  aerrice  man,  when  you  take  into  consideration  tlie 
pennon,  ooata  half  of  what  a  long  servico  man  does.  I  do  not  advocate  tbe  payment 
of  bounty,  but  as  a  matter  of  economy  it  would  be  cheaper  to  pay  a  short  service 
wan  £300  bountf,  than  to  re-engage  an  old  soldier.  That  is  the  Snancinl  view  of 
Uw  queilaon. 

An  Offickb  :  Particularly  if  he  deserted  next  day. 

Oolonel  LllBT  ;  I  do  not  suppoae  either  to  desert.  I  entirely  agree  with  what 
Kr  Charles  Trevelyan  baa  now  said,  that  the  Gr«t  stoee  must  be  made  very  short 
and  very  easy;  anything  that  lengtbens  the  term  of  enlistment  beyond  what  is 
DBoeuarj  lor  traimng,  wUl  destroy  tlio  benefit  of  the  aysteni  of  short  sarvico.  aeven 
ynn  is  neither  one  thing  nor  the  other.  In  enlisting  the  aoldier  I  would  give  him 
eiery  ladlity  for  returning  to  civil  life,  subject  to  service  in  the  reservea.  All  wo 
ibomd  reqnirc  is,  tliat  lie  should  servo  continuously  until  he  qualiBei  as  a  soldier. 
And  eren  that  I  would  not  insist  upon,  if,  as  in  Prussia,  he  was  ulkiwed  to  pay  his 
own  w»y.  In  tbe  Prussian  service,  young  men  may  volunteer  to  serve  for  one  year 
Vithont  par,  and  at  tlie  end  of  that  year,  they  may  go.  I  would  introduce  tbe  aamo 
'   '  '    i  man  wished  to  go  after  one  year,  and  paid  liis  expenses,  I  would  let 

S  Jf  a  soldier  wished  to  stay  aftijr  the  sbort-servioe  period,  and  was  required  for 
le  abroad,  or  for  colonial  service  (the  length  of  that  colonial  service  in  my  opinion 
«  a  medical  questiou  than  any  other,  and  depends  on  tlie  number  of  years  for 
men  can  serve,  without  special  detriment  to  health,  in  the  climate  to  which 
they  are  detached ;  in  India  this,  I  believe,  is  from  seven  to  ten  years) .  I  would  odd 
the  period  of  colonial  on  to  the  first  period  of  service,  and  thus  make  up  tlie  long 
_  MTvice.  After  that,  1  would  make  continuance  in  the  Army  dependent  upon  tho 
U  and  good  conduct  of  the  individual.  I  think  Mae  system  of  deferred  pensions 
fd  also  be  kept  up,  because  I  do  not  think  tho  vacancies  in  the  civil  service  would 
d  aufileient  inducement  to  service  in  the  reserves.  I  would,  therefore,  hold  oat 
nsions  at  the  end  of  fifty  or  sixty  years  of  age.    I  tlunk  you  will  have  to 

h  such  inducement  to  get  the  number  of  reserve  men  you  want.    I  would 

k  (few  words  with  regard  to  the  article  m  the  Tiaiea  to-day.     The  writer  givoa 
le  vbo  have  written  on  tho  subject  of  Army  reform  crodit  for  having  thought  of 

«  point  of  view.     He  says  one  person  takes  up  fortification,  onothra'  tho 

f,  another  the  organiialion  of  the  forces.    I  think  we  ought  not  to  get  the 
it  of  looking  upoo  the  subject  from  such  small  points  of  view.    It  is  aUerly  im- 
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poaiible  ill  K  |Wper  cmiI  in  thia  lostilutiaii  to  tnks  up  imTjihin)!,  ml,  vhtli  Uiif 
with  ono  pdiol,  we  aiiglit  not  to  g*\  cntdit  fcr  luTing  oiorlftoked  Uw  ^'- — 

Cl»pUm  DoiajiB.  a.M.A.  i  Willi  yaur  Fwrmiitioii  I  wiU  i.mk*.  n  fr 
rar«n-iiu)<  to  wliUhu  fullca  from  Colonel  Lraby  in  niuiin'tion  mili  i 
IIS.    I  olluila  lo  llio  i^ueM-ion  nf  locBliiUiim  Hid  to  Ihe  qucT^i  < 
Ooloiid  Ixnh;  has  mentiotieU  rhn  ftrt  I.liat  in  ii  p«por  t««I   i 
impoulblc  to  gq  into  tlic  whole  aucatiun  of  vhit  i«  nen--' 
VUrtt  >nd  Annies.    Still,  I  think  bia  nunnrkdiBic  a  Lrnr'  >. 
ooloninl  irrric*.     On«  of  tha  ohjefttiona  )  gaUicr  r- 
ii,  that  it  ia  iupoHibJe  to  lonliM  troopaon  km.'i< 
wrrioe.    Atlut  >U  it  eoniH  back  to  Iho  quMtioii,  » 
do  for  tha  Mitoniei  t    If  tou  expert  your  Ann}  ' 
■Imad,  woU  and  good.    Tb>^,  lonliution  ia  Iidjk.  - 
the  colonis*  la  time  of  pence  have  vrty  little  to  du  wiHj 

Colonel  Litar :  I  did  not  put  il  upon  that,  ground. 
Mgiment*  in  Iralmnd. 

Oaptain  Oou)irB  :  I  beg  ;our  pudon.     It  iiuttlioir^lTii' Jim^ir  llisi  wo  ai*  U 
U  fnjl  into  bf  taking  up  loo  limited  ■  put  of  Ihi- <i  .  :     nwtlal 

oonaider  and  diaoun  tlie  qneBtion  of  the  organiz-ii .  1.  witL 

fint  ronaiderio^  upon  what  that  orguiution  laf  "  '  iii\liii 

tlir  Clhai'Ica  Napier  who  aaid  that  aupcea*  in  wur  ino  p 

priufU|deai  which  were,   "  to  b*  in  the  right  pin  ?iii*,  it 

tin  huiiiiHt  of  diatributioa  to  detemiilte  what  is  "ll<'  ri^)ii  r!..,.'  '  und  il  ul 
Ainetion  of  organiaation  to  aecun  "  iht  right  plaoe  "  beino  "Uod  "at  ihr  n| 
time."  Now,  Ihera  ave  buji;  lepreienlaliiee  of  partieular  tciiriiiM  of  sq|*iiiua 
in  tiua  nam.  and  if  wa  all  f^ve  our  opiaioDt  we  misht  agr««  in  aome  thin^,  ui ' 
aiifht  diaagrm  in  othcra.  But  I  belinv  the  ke;  of  the  wfaola  qucrtios  <S 
mfwiUaliOB  real*  Rail;  upon  a  quealion  of  diMribatum.  Anj  pemn  wbs 
Sir  Charln  TTcrvljan'i  argunienia  with  reference  to  iocalintion,  muil  i 
fitll  hack  upon  the  Kraund  that  localiaatioii  i*  impoabble,  owing  l«  iIm 
mir  anoiaa  hare  to  Hrfiuro  in  iIm  Mtoniea.  If  jou  tarn  rentorg  tiM  part  it  I 
ijBtKlioB,  piit  the  coloiual  aerriee  aaide.  the  inMiaB  will  be  t«I7  vuah  Mn|UiL 
wiU  not  go  into  the  argumenia  about  (he  ■""■i",  bat  I  will  mr  llua,  t^M  AM 
plenty  of  ground  and  iiliiiilj  iif  eiithiiiitj  nu  Iha  aiifa  iif  Ihiii  ■fiii  ailinnHltitl 
tnaign  aernee  of  our  aoliTe  embodiod  Aitnj  is  liae  tt  pen**  ihiHiM  bs  "  ~  ' 
Indk  and  the  md  to  India.  BaTing  ones  eat^ltabad  "  ' 
of  tiw  diftcidliaB  aJofgwiiation  «au^  Wefl,  toffa 
Afmj  in  tima  of  paac*  ID  ba  limited  to  Indaa,  Iba  na 
whni  would  jan  nqnn  foa*  Jamj  tmitt  BeeaBac  ■■■■■  U 
of  roar  Ann.    Ton  mnat  fatiMaie  it*  ttmwtk  by  vtaM  ifc 

._S_._-. .__     It  wobU  W  i»pd««ibi»  !•  f.  b 

ir  wouM  naodueas  or  a  Bnaeian  war  wwuld  prudiwv,  m  _  _ 
war  woald  protuDa.  Il  iatsSnanl  Iwaajtbal  wvthoald  iwfitii*  ■  nay  lo^  Am 
Md  liMl  «»  daaaU  aenin  an  ami  rf  raiinatr  ii  infill  a  anil  liaiiiaiii  imil  iif  ■ 
MtiM  Jumj.  aniUda  lor  tmtitm  not  onlj  an  faitaad.  b«  «ba»*wr  l)»  ^«  t 

--■      -   ■'  ■'        ■■  ■    -    ■      ,g^4 
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iniieiy.  The  next  thing  you  oflbr  him  is  scrcrancc  from  liis  family,  and  from  hi« 
ocal  and  civil  connections.  And  ilie  last  thing  you  oilrr  him  is  idleness,  which  is 
he  root  of  all  mischief.    Take  the  caite  of  u  localized  service ;  there  is  no  hindrance 

0  a  mau  getting  married.  If  your  periods  in  tlic  Army  are  short,  your  ix'riocbi  on 
breign  tervice  liiust  be  short.  Therefore,  it  is  no  liardsliip  to  a  man  to  bo  sejmrated 
ram  hi*  wife  for  a  short  time  ;  the  expense  of  removing  the  wife  does  not  enter 
nto  the  question,  therefore  a  man  may  marry  when  he  chooses  without  the  military 
Aithoritiet  exercising  any  control,  bhort  service,  of  course,  does  away  with  expa- 
nation.  Thirdly,  with  short  service  you  offer  a  man  a  fixed  honu*.  Fourtlily,  you 
iffard  him  the  opportunity  of  adding  to  his  soldier  s  imy  by  working  at  a  trade,  both 
or  hit  own  benefit  and  for  the  benelit  of  the  State.  Everybody  knows  what  a  non- 
ocaliiad  service  is,  what  its  inducements  are,  and  what  the  life  is.  A  localized 
lerrioe  ii  not  so  well  understood,  because  there  aro  few  instances  of  the  kind.  I 
irill  therefore  briefly  wind  up  by  dei*cribing  a  service  of  about  3,000  men,  half  of 
whom  are  perpetually  abroad.  Their  period  of  ser\'ice  abroad  averages  three  years 
ind  a  hal(  Officers  and  men.  Therefore,  you  have  about  1,600  continually  at  home. 
S'oa  HUT  call  it  one  battalion  abroad,  and  one  battalion  at  home,  if  you  like.  The 
man  at  home  by  being  fixed,  and  having  families,  and  keeping  up  their  local  connec- 
tion, are  enabled  to  make  all  the  articles  of  clothing,  except  boots,  and  could  make 
■11  the  boots  and  appointments  of  the  whole  regiment  at  a  considerably  reduced 
ooet,  That  is  an  advantage  to  the  Government,  and  it  is  a  considerable  advantage 
to  the  men.  And  not  only  that,  but  by  localization  you  have  the  power  of  employ- 
ing your  men  at  trades,  and  of  utilizing  their  labour  under  the  control  of  tlie  Govern- 
ment for  the  purposes  of  the  State.  I  do  feel  this — the  more  the  question  is 
ventilated,  the  more  the  whole  subject  is  gone  into — that  localization  and  short 
■ervioe  ore  in  reality  the  two  fundamental  principles  in  Army  Refonn,  wliich  must 
be  carried  out. 

The  CHAiBMAir :  Now,  Colonel  Bobertson,  perhaps  you  would  like  to  reply. 

Captain  Burgess  :  I  should  like  to  ask  one  question.  Colonel  Robertson  says, 
"that  during  peace  the  appointment  of  subalterns  to  regiments  of  Militia  be 
**  diicontinuM,  and  during  tiie  annual  training  their  duties  be  performed  by  sub- 
"  altemt  detached  from  regiments  of  the  Line."  I  should  like  to  know  whence  he  is 
to  oet  •ubaltemt  for  the  Militia  regiments,  when  war  breaks  out  ? 

&lonel  BOBEBTSOV  :  I  am  not  prepared  at  present  to  offer  any  suggestion  as  to 
the  beat  means  of  providing  subalterns  for  Militia  regiments  when  embodied  for 
tetual  serrioe.  Ky  observations  merely  referred  to  the  existing  state  of  things.  I  look 
■t  the  Aimy  list,  and  where  lists  of  subalterns  of  Militia  ought  to  be,  I  find  nothing 
kot  aeteriflks.  I  ask  the  reason,  and  am  told  that  pro])erly  (luolified  persons  cannot  be 
haad  to  accept  these  commissions.  But  I  feel  persuaded  that  tlie  prospect  of  a 
var  would  cause  this  difficulty  to  vanish — there  would  be  an  abundance  of  applicants, 
ind  ibor  months'  training  would  sufilce  to  convert  those  selected  into  excellent 
OCeeri.  In  time  of  peace  not  only  is  it  practically  im])08sible  to  find  properly 
qualiiied  persons  who  will  accept  subaltern's  commissions,  but  if  this  difiieulty  were 
ovnoome,  we  shouM  have  a  still  greater  difficulty  to  contend  with.  In  time  of  inmce 
«•  haTC  not  the  means  of  instructing  militia  subalterns  in  tlicir  })rofesitional  duties. 

1  therefore  do  not  see  any  means  of  obtaining  the  services  of  well-trained  subalterns 
in  time  of  peace,  when  Militia  regiments  aro  assembled  for  the  purposes  of  instruction, 
CBcepting  by  borrowing  them  from  line  regimen t-s.  I  think  it  will  be  admitted  tluit 
this  expedient  is  better  than  the  present  state  of  things  ;  but  of  course  if  moans  can 
be  found  to  induce  gentlemen  to  serve  in  Militia  regiments  as  subalterns  on  the  same 
tenns  aa  the  Captains  serve,  and  to  attach  themselves  to  regiments  of  tlie  Line,  until 
properij  instructed,  this  will  be  better  still.  As  regards  Colonel  Ouvry's  remarks 
flonoeming  the  derelictions  of  duty  witli  which  he  chaises  tho^te  Offlccrn  who  invest 
money  in  thepurcha.<«e  of  promotion,  I  do  not  know  that  I  can  nuike  a  blotter  answer 
than  to  appesJ  to  liis  own  personal  experience. 

Colonel  OUTBT:  J)o  you  dispute  the  facts  Y 

Colonel  BoBKBTSON :  I  do  not  dispute  the  facts,  but  the  answer  I  wish  to  make  is, 
that  I  do  not  think  they  establish  the  inference  you  draw  from  them.  I  Khali 
mention  the  names  of  two  Ofilcors,  botli  personally  known  to  Colonel  Ouvry,  a* 
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well  u  to  myBelf-    One  of  tbem,  Colonel ,  mttciI  in  mj  own  rep 

tlio  8tli,  thpDogli  tho  whoU  of  tlio  Indinn  mutiny ;  the  olhrr.  Colonel  ^~- 
rarml  in  Culunol  Oiiirf 'a  regiment,  the  9th  LnniMm,  luid  nu  kiUvit  at  Lh>  w 
Detlii.     Both  of  tlicwc  OfBoen,  a*  Colonel  Oiinj  vicU  knows,  li](il  eiptniM 
eums  of  money  in  tho  purolinau  of  their  c-omraiBsion!.     I  mIi  liim  if  ho  oref  buw) 
if  He  belieret  that  in  iJie  nliob  Armjr  it  wuuld  b»  ponible  to  llnd  Offlcen  wbo  an 
a  tctiowt  Hnii  luBiduoiia  in  the  purformiinee  of  tlieir  liutim,  mora  deniUd^ 


atbioboil  to  thp  evrrice  tlinn  tlu<  two  1  bare  nuned  !*    Both  lind  BtronK  indocmai 

"'""■.■  iul^Liin,lHdl 

wished  b)  do  ao,  to  live  a  life  of  eaxa  nnd  plnuura  ^t  home.     The  other  Iiid  inrcalt 


o  leaTe  the  Army,  one  of  them  had  aufflalent  priTolv  fortune  to  odk1£ 


noorly  the  whole  of  hi*  m«MiB  in  the  punJiiwo  of  promotion,  anil  ha  luij  ■ 
children  for  whom,  if  the  money  lo  inveaWd  were  hut,  he  rould  make  no 
pniTiaioa.    But  did  otlhcr  of  theio  Offieont  deiert  hia  poat  ? 

Colonel  OnTsy:  Hundreds  did  ao. 

Colonel  BoBEBTSON  :  Hundreds  may  hsTS  done  lo,  but  if,  iJler  n  htitt  a 
ot  tlie  thligUPi  and  duigen  of  it  campaign,  there  are  alwayt  a  good  in 
DlHcers  who  deaertj  their  poat»  by  aeUing  out,  are  there  not  always  a  go  ..  _-^^_ 

KOF  Offlcera  who  would  be  glad  to  follow  their  example  if  they  had  the  dinoiI 
ing  BO ;  nnd  of  thesu  uawilling  eoldiers,  are  there  not  alwayi  a  bw  whu  ait 
various  pretences  msnago  K  erode  their  duty  quite  a*  disreniilablT  to  thoBudi^^^ 
and  muuh  more  injuriously  to  the  Serriee,  than  if  IIidt  had  Bold  their  OommiltMI 
In  time  of  war  on  Officer  is  worth  notliing  unlees  his  heart  is  jtl  his  worii,  add  0 
extremely  probable  that  the  proportion  of  poor  OlSecrs  wliu  servo  unwillU^y.  ■ 
only  because  neceuity  eompeU  them  to  do  to,  is  quite  as  great  as  the  pMipoition  of  ri 
Officers  who  sell  out  because  they  prefer  safety  and  etua  to  hirdahips  and  du^.  I 
not  tjierefore  let  us  snppose  that  the  quality  of  our  Officers  wonld  lie  improved  U I 
could  devise  some  ammgonient  which  should  render  every  Ofll(<er  dependttil  m  I 
pay,  and  prevent  a::y  OBlaer  &om  leaving  the  Service,  howcvor  inconuatent  h(  1^ 
find  it  with  his  domestic  duties  and  private  interests  to  remwn  iu  it.  As  (u  the  gaaa 
question,  how  ore  we  to  get  good  Officers  ?  Do  not  suppose  tint  any  mtthod  MMh 
tion,  an;  rate  of  pa;,  or  any  ayalom  of  training  will  make,  I  do  not  say  all,  or  |}»  m^ 
rity,  but  more  thou  a  small  minority,  really  j^ood  Offieen.  Sir  Charles  IVcTelyiu't  Bk 
ail  hinge  on  the  idea  that  it  i«  possible,  by  means  ofselection  and  trwning.tD  get*  W 
of  Officers,  each  of  whom  sliall  be  thoroughly  efficient,  and  to  all  of  whom  it  is  dfliinli 
to  offer  sneh  odvanlages  as  will  make  it  the  interest  of  every  individual  O&ir 
doTolo  his  life  to  the  performance  of  military  duties.  A.  certain  proportion  ho  oeo 
promote  from  the  ranks,  and  the  remainder  ho  would  take  from  tlie  pubUc  hAm 
and  have  them  spcciaUv  Iraiued  at  military  colleges,  ao  as  to  make  them  {inlMM 
soldiers.  Now  I  think  that  this  method  of  roaslituting  a  corjis  of  Offlcon  it  m 
neons  in  principle.  In  order  to  get  a  really  efficient  body  of  OtSectt,  von  >u 
regidnte  the  dnration  of  their  term  of  service  in  the  same  manner  that  Sir 
Tmelyan  re«>mmMid»  you  to  regulate  the  term  of  service  of  private  soUi 
Inducements  to  prolonged  service  must  be  oOered  only  la  the  wleet  lew:  lb*  di 
tion  of  the  service  of  the  remainder  must  be  limited  t<>  ai  sliort  a  t«nn  u  aIhi 
stances  will  admit  of.     Supposinc  it  to  be  practicable,  the  best  poaaibli  ^ 

for  the  intereat*  of  the  Slate  would  be  lo  limit  the  first  commiasion  of       

like  the  first  engagement  of  a  recruit,  to  a  abort  term  of  years,  at  th«  eipiraliM  I 
that  term,  to  pick  out  a  sufficient  number  of  the  best,  to  provide  for  TMUoiBst  '' 
command  of  regimenle,  to  grant  those  picked  men  new  conunissinns,  and  to  diid 
the  remftinder.  But  if  considenliona  of  economy,  or  the  advene  tnterMM  af 
viduals.rendeTcd  it  impossible  Insecure  for  tlio  Slate  tbe<n>tion  of  discharnng  0( 
after  a  short  term  of  service,  rsre  ought  at  least  to  be  taken  ao  lo  reniTaleow. 
tory  Institutions  as  lo  provide  motives  which  favour  voluulAry  reCuvineDt,  u 

eliminate  motives  which  fitvour  prolonged  service.    Although  1  am  stningly  on 

lo  the  purchase  syslem.  yet  I  think  that  by  facilitating  carl;  rcliramentt,  it  is  «i* 
beneficial  lo  the  ititeresta  of  the  State  than  such  a  lyitem  would  be  as  thai  puiL— J 
by  Sir  Charles  Trevelyan.  which  makes  it  the  interest  of  rrcrjr  Officer  to  devotttil 
life  to  the  Service.  IS  Officers,  instead  of  being  promoted  by  seniority  or  br  OT* 
iiluiw'i  were  selecled  for  the  command  of  tegimenti  on  eocouut  of  thor  '^ 
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1,  besides  securing  picked 
Qntal  nuiks,  ITOuld 
more  vfBcncious  io 


V  piircliuBC  done  aw&y  with, 


tptiaii  qoalifioatious  for  commsiid,  tliis  woilu  or  promaHon 

max  for  performing  tho  important;  duties  of  the  aupe 

■bo  hsTe  the  effoet  of  dririug  off  tlie  oliaff.     It  woulii 

promoting  early  rotdrcroenla  than  the  purchase  system. 

Colonel  Otttut;  You  do  away  witlipurchaao,  then  ? 

Colonel  EoBBETBON  :  tTniJoubtedly  I  should  like  to  set  . 

bUonlj  on  this  condition,  that  the  BjBtem  of  promotion  substituted  in  its  plao 

prorided  some  eflectusl  means  for  selecting  pickod  men  for  the  command  of  regi- 

menla.    This  I  consider  the  easentinl  and  indispensable  condition  of  any  real  iioprofe- 

mmti  in  our  regimental  organiintion ,     I   would  rather  a,  thousand  timos  have 

punhase  than  seniority.    The  Artillery,  in    -wliich  promotion  soca   entirely  by 

Mnioritj,  I  consider  a  dead  and  lifeless  service.     It  is  sloiver,  and  lias  less  vitality 

—tbtii  the  Line.    I  am  au  unuompromising  opponent  of  purohase,  but  there  is  no 

'  "  »me  proposed  as  a  substitute  wluch  I  consider  so  raucli  better  as  to  be  worth  the 

mveniencea  of  a  change  of  systctn. 
JrBa  CkaBles  Tbettlymj  :  I  would  train  our  Officers  and  I  would  pay  our  OlUccra 
pif  thty  were  to  follow  the  profession  to  the  end  of  their  dayj  i  but  I  have  that 
1  the  military  spirit  of  our  people,  and  upon  tlic  h:ibit  that  our  young 
_harc  formed  of  pursuing  tbu  military  proEmsion  during  tbeir  early  laieurB 
R,  that  I  am  conlldent  that  practice  will  go  on  even  more  tluin  ever  ;  and  in  pro- 
ion  M  wo  raise  the  stnudord  of  our  OQlccrd'  qualtQcatioos,  we  studl  got  a  better 
^Iply  from  that  class. 
h  Oolonel  RoBBBTSOK  :  A^  fur  as  I  know,  I  do  not  know  any  one  that  is  in  farour  of 
Ipniiato.    Oobne!  Baker  is  dead  against  it. 

E  Sir  CvASixs  Tkefeliam  :  You  vrere  speaking  of  selection,  and  I  did  not  see  lio* 
na  Mjuored  it,  hence  my  remark. 

Colonel  'SoBEBTsON;  No  one  defends  purcliosc,  but  many  who  diaapprovo  of  it 
eaatett  that  they  hare  nothine  better  to  propose.  The  only  scheme  that  ramo 
before  the  Boynl  Commission  of  1867.  which  iiad  any  pretension  1«  deal  adequately 
with  the  difficulties  of  the  subject,  was  that  proposed  by  8ir  Ciiarica  Treveljau.    If 


Bir  Charles's  achcme,  I  said  Io  myself  in  despair,  if  (ho  only  clioi 
scheme  and  the  old  system,  for  Ood's  sake  leE  the  old  system  reuioin.  ouuehmjucuii 
Mnsidcration  of  the  subject  has,  however,  strongly  imnrcsicd  me  with  the  idea  that 
it  is  quite  possible  to  relievo  the  Army  from  the  evils  of  the  purchase  system,  without 
inflicting  upon  it  the  irorse  evils  of  a  seniority  system,  combined  with  a  iTstem  of 
imolion  from  the  ranks,  and  also  without  adding  a  single  siipenoe  U>  tie  Army 
'  ates.  How  this  may  bo  done,  I  have  endeavoured  to  explain,  in  a  piper  on 
Appointment  and  Promotion  of  Regimental  OStcers,"  publislied  in  (lie  twelfth 
9  of  Iho  journal  of  this  Institution.  The  great  dilHcalty  is  to  find  aomo 
of  aboUahing  pnrchose  without  causing  a  stagnation  of  pruinotiou.  Without 
tolerably  rapid  promotion  ? 

cj    and   to 

__e  further  remarks  are  added  at  Colonel  Ouvry's  rcqaeat.— En.] — I  am 

f  opinion  that  promotion  from  the  mnks  is  the  only  proper  mode  of  oflleer- 

'  ut  not  from  the  clo^s  which  now  iirerailfl  in  them— indeed  any  Com- 

,  _  would  tell  you  that  lie  bus  Tcry  great  difficully  in  Ending  No'n-com- 

d  OIHceri.    Of  course  to  think  of  promoting  men  from  the  rank*  as  now 

-led,  would  be  simply  absurd.     Bui  if  it  were  known  that  the  ranVs  were  s 

I  gtapping- stone  to  a  higlicr  position,  the  sons  of  clergymen,  rounty  gciillemen, 

'□Id  enlist,  and  thus  the  ebaraotcr  of  the  whole  Army  would  be  raised ; 

d  men  in  tlio  ranks  would  leaven  the  whole  mass,  and  we  siiould  have, 

,  ecHainlT  a  more  efficient  body,  who,  depending  on  the  A  miy  as  a  pro- 

I,  WOidii  iinve  no' inducement  to  fall  away  in  the  time  of  dillinillj  nnd  pri-iitii>n. 

.  XIII.  2  I- 


mate   it  irorth  tlie  moncj  it   n-ould  met,  vo 

of   Belection.      It    is    not    sulBcietit  tliitl    iLe   CJoinmatidiag   UtGcor   of  >  rw- 

ment   should  io  ^oune.      He   eliould   aim   he   a    ]iickcd   niuii.      Dv  •hould  <■ 


lonlou*.  energctio,  inlsiUgent,  mid  thoroughly  tmined.  Compvlaory 
nill  creftto  vacancies,  but  it  will  not  krlp  ;ou  to  HU  tlieni  up.  It  la  mij  ij 
nuwiu  of  a  eyitoui  uf  selection,  euali  u  tltat  wliich  I  had  last  yoai  th*  hfouiiu  ^ 
rabmitting  lo  the  moubers  of  tlila  Bojat  iDBtttutioD,  that  Die  Stalv  ran  njiki 
that,  an;  money  which  ma;  bo  apent  lo  (rente  Tocancief  will  secure  the  jovnutio 
OSron  north  the  outlay — of  OlEcers  to  nhom,  oo  account  of  their  natural  atjaOJ 
and  the  epccial  training  thoy  hare  rcNiTRl,  it  ia  for  ths  public  iiil<<ra*t  tw  M 
oommiind  of  rcgimente  should  be  giren  at  an  early  age.  It  h  Bdmitl«il  to  be  MM- 
tial  to  the  efficiency  of  a  rraiment  that  the  adjutant  and  the  scrgcoDt'mwoi  (bmll 
be  picked  men.  It  is  farelj  stiU  more  eaaential  that  ha  who  aeledx  and  coUnill 
the  Adjutant  and  eergcant-m^or,  should  ba  himtelf  a  man  of  more  than  t' 
ability  ;  that  he  ahould  be  one  of  thoae  men  endowed  with  a  apfdU  aplittl..  . 
cominand,  who  eTon  when  placed  in  a  tubordinate  potitiou,  practically  oouliolsd 
direct  ibeii  superiors.  Superfidallj  considcTod,  promotion  from  th«  ranlu  milMW 
belicTcd  to  ba  a  system  based  on  the  principle  of  iclcctioii,  but  in  tfliU  it  ll 
dtamotrically  opposed  to  it.  OQiccre  promoted  from  the  ranks  arc  uo  doubt  tJi>M 
men  of  their  class.  Th^  are  eicollent  aoldiers  ;  but  lo  mpposp  that  i  "  "^ 
soldier  pouessea  the  qnuliflcalions  requisite  to  make  a  good  OSiwr.  i*  an  . 
~~ie  bind  as  to  suppose  Ibat  an  eicellont  attorney's  clerk  possnsea  the  ijualiAlluB 


requisite  to  make  a  good  judge. 

The  CailBMAB  :  I  am  euro  that  you 
Colonel  Bobertson  for  hia  Toiy  valuable  addfesa. 


e  CaiiBMAB  :  I  am  euro  that  you  nill  allow  uie  lo  rcluru  your  thiab  : 
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Classijkd  S'lmmar'/  0/ Suggestions  made  bg  various  Writers  and  Sjxdtt 
for  the  Improvement  ofuur  Mitilan/  ImliCutioits. 

A,  Enlistment. 

I.  Sugg:e8tion»  relative  to  mode  of  euliatment. 

II.  Suggestaona  relative  to  duration  of  the  Military  eag:agenient. 

III.  Suggestions  relntive  to  induccmenta  to  volautary  enlistment  >«■ 
to  mcreasing  attractions  of  military  service. 

B.  ORQAtriZATIOK. 

I.  Suggestiona  relative  to  command  aiid  suiteiintcndenco. 

II.  Suggestions  relative  to  the  constitution  and  mutual  relations  of  tl« 

tactical  and  administrative  divisions  of  the  forces. 

III.  SuggeatiouB  relative  to  the  appoiutnwnt  and  promotioD  of  Office* 

IV.  Suggestions  relative  to  territorial  distribution  of  troops. 

C.  Training. 

Suggestions  relative  to  military  training,  individual  and  collective. 
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A  I.  Enlibtment.    Suggfsliona  relative  to  the  Mode  of  Eniistmeni. 

General  Consent.  All  writers  and  speakere  conaider  that,  in  time 
&f  peace,  voluntary  enlistment  is  the  only  practicable  mode  of  recruit 
iagthe  regular  Army. 

■    The  advantageB  of  voluntary  enlistment  are  well  and  briefly  stateQ 
*"'fcy  Colonel  Baker  at  p.  26  of  his  pamphlet  on  Army  Reform. 

Lord  Bloho  suggests  that  5,000  yoiuig  men  in  their  twentieth  year 
sbonld  be  selected  by  ballot  for  five  years'  Militia  service. — (Report 
of  Debate,  Times,  Ilth  June,  1869.) 

Colonel  Baser  suggests  that  500,000  men  should  be  drawn  by 
ballot  from  a  hst  inclu&ig  the  whole  male  population  between  eighteen 
Mid  thirty,  and  that  each  of  these  500,000  men,  unless  he  provide  a 
Bubatitute  within  twelve  months,  should  be  liable  to  a  second  ballot, 
to  anjiply  vacancies  in  Militia  regiments, — (Army  Reform,  p.  41.) 

Sir  J.  Bdhgotne  points  out  that  the  formation  of  a  stroug  I^jaerve 
of  tTMued  soldiers  is  incompatible  witli  a  system  of  volAtary  cnliat- 
_lBent. — (Our  Defensive  Forces,  p.  17.) 

Ijeatenant-Colonel  Bansattne  thinks  that  the  Army,  aa  at  present 
'xistituted,  is  composed  of  that  class  of  the  population  best  adapted 

r  military  service.    The  Militia,  he  thinks,  should  be  exclusively 

mposed  of  agricultural  laboui-era  and  town  artisans,  and  married 
Hioiild  be  preferred  to  single  men. — (Our  MiUtary  Forces  and 
**  jtervee,  by  LieuteDant-Coloacl  J.  Millar  Bannatyuc.  1807,  pp.5 — 

■.  Cabdwell  disapproves  of  ballot. — (Debate  in  Times,  11th  June, 


,  A  II.     Enlistment.     Suggestions  relative  to  Duraiiori  of  Militanj 
Etigagenient. 

Hr.  Cabdwell  thinks  it  desirable  that  the  military  engagement. 
"raid  be  long ;  that  it  should  be  divided  into  two  periods  -,  the  first 
the  line  should  be  as  short  as   possible,  the  remainder  in  the 
■e.— (Debate  reported  in  Times,  11th  June,  IH&J.) 
H,  OoLE,  Esq,  C.B.    Soldiers  required  for  permanent  miUtaiT  duty  in 
idia  to  be  enlisted  for  seven  years.     Men  required  for  permanent 
military  duty  at  home  to  be  enhsted  for  twelve  mouths,  and  theji  re- 
turned to  civil  occupations. — (Repoit  of  Meeting  of  Society  for  the 
facouragemeiit  of  Arts,  Maui^actures,  aud  Commerce,  17th  February', 
"W9.) 

Sir  A.  Alison,  Bart.    Twelve  years,  with  right  to  re-engago  for  term 

iseary  to  complete  total  of  twenty-one  years.     Soldiers  of  not  Icms 

1  seven,  or  more  than  t«n  years'  service  to  be  permitted  to  voluu- 

(f  for  five  years'  service  in  reserve. — (Army  Organization,  pp.  S4  and 

40.) 

lieutenant- Colonel  Bannatike.     Twelve  years,  with  right  to  re- 
eORage  for  term  necessary  to  complete  total  of  twenty-one  years' 
'ice,  but  that  practically  the  tot^al  aimpulsory  service  with  the  colours 
•i  L  -2 
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Bhonld  be  reduced  to  about  fifteen  years.  W  uieaus  of  a  adieme  for  r 
Reaervo  force,  which  he  indicates.— (Om-  Alilitary  Fofcpb,  Ac.,  pp.  II, 
7S.) 

Sir  J.  BintGOTME,  Six  years  for  home  seiTic©  i  twelve  year«  fir 
East  Indies  and  the  Colonies. — (Our  Defensive  Forces,  p.  IG.) 

Colonel  Baker.  Maximum  fourteen  years,  minimum  four  yan. 
XouG  excepting  uoii- commissioned  Officers  to  be  permitted  ti)  n:-«njpi^ 

The  Militia  eugagement  to  impose  liability  to  br  drafted  lutu  lut 
regiments  in  time  of  war. — (Army  Reform,  pp.  29  and  38.)    • 

Lord  Elcho  (approved  by  Sir  IIope  Gbamt).  Twouly-mie  yaiSf 
divided  into  three  [teriods  of  seven  years  each:— - 

1st  Period.  Continuons  military  duties  eitlier  at  homu  or  abroad. 

2ud  Period.  During  peace,  periodical  training;  duriu|[  war,  liatnliQ 
to  continuous  service,  either  at  home  or  abroad. 

3rd  Period.  During  peace,  training  to  be  limited  to  a  few  daysintli* 
year ;  during  war,  exemption  from  Lability  to  foreign  service.— (Letts 
m  Titiug  IGtB  February,  1863.) 

Lord  MoKCK.    Tweuty-onc  years,  at  tlio  end  of  i»>cond  year,  r 
recruit  to  have  the  option  of  completing  the  i-emamder  of  his  Iflnd  ri 
service,  either  in  the  Line  or  in  tlic  Militia.     During  war,  all  Milttiauia 
to  be  liable  to  general  service. — (Ri-port  of  Debate,    Timtt,  Mtl 
April.) 

Lord  NoKTUBKoOK.  Twelve  years ;  five  coutirmous,  mid  seven  ii 
reserve,  nr  vice  loatf.— (Report  of  Debate,  Time4,  24th  April,  i8G9.) 

Lord  Grev.  Engagement  to  mclndc  a  short  term  of  aei-vicc  in  ll* 
Regular  .\rmy,  followed  by  a  second  terra  in  Reserve.— (Apjiciidi»  U 
Keport  of  Kecniiting  Commissioners,  23rd  August,  1866.) 

Sir  Charles  Trkveltan.  After  one  year's  continuous  triuning  *l  ■ 
dep6t,  recruits  to  have  the  option  of  seven  years'  service  in  theljiie.«( 
of  ten  years'  service  in  the  Militia,  tenniDablc  at  six  months'  notioti- 
(British  Aj-my  in  18G8,  p.  62.) 

Lieutenant- Colonel  Leahy,  R.E.  Three  years,  this  fotlowed  1| 
twenty-sevea  years'  service  in  Kcserve.  to  give  a  right  to  a  pcnni 
nent  pension.— {Journal  of  the  Royal  United  ^vieo  Institution.  voLi 
No,  60.) 

The  Duke  of  CAitRRiDGE  I'ocommends  that  the  systems  of  longM 
of  short  engagements  be  tried  concurrently,  the  recruit  being  alwwi 
the  option  of  enlisting  for  a  long  or  for  a  short  term  of  year*- 
(Iteport  of  Debate,  r/inw,  24tb  April,  1889.) 

Lord  NoKREys,  Certain  Militia  regiments  to  be  induced  to  vohnit*! 
for  liability  to  foreign  service,  these  regiments  to  receive  extra  p 
and  to  be  bound  for  a  longer  period. 

A  III.    EwusTMENT.     Sfifiilfstl'jns  litlntlva  to  Iiulacematts  to    vom 
EnlUtment,  and  to  Incrauing  Attractiotu  ofMiUUirs  Savta. 

Sir  CiiARi.Es  TttEVELTJut.  Reduction  of  terms  of  engagemoat  fn 
twelve  to  Bcvini  years, 

2.  Abolition  ..f  th,-   |.iir.'li!iw  ".v-tpni.      linprovement  of  icmw 
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service  of  Officers,  and  promotion  from  tlio  ranks  of  a  certain  proportion 
of  tlie  regimental  establishment  of  Commissioned  Officers. 

3.  Permission  to  Non-commissioned  Officers,  and  a  certain  proportion 
of  picked  men,  to  reengage  and  serve  until  superannuated  on  a  per- 
manent pension. 

4.  Bendering  military  service  an  indispensable  condition  for  obtain- 
ing appointments  in  certain  bmnches  of  the  administrative  departments 
of  the  Army,  and  of  the  Civil  Service. — (Standing,  or  a  iK)pular  Army, 
p.  U.) 

Lord  EiXJHO.  Soldiers  who  engage  for  a  second  period  of  seven 
years'  Reserve  service  to  receive  pay  at  the  rate  of  3d.  or  4d.  a-day ; 
those  who  engage  for  a  third  peri(jd  of  seven  years'  reserve  service  to 
receive  6d.  or  8a.  a-day,  and  at  conclusion  of  period,  a  pension  of  same 
amount  for  life. — (Report  of  Debate,  Tvms^  11th  Jime,  1869.) 

LieutenantoColonel  Baiinattne.  Soldiers  whore-engage  in  Reserve, 
to  receive  £6  per  annum,  permission  to  man-y,  and  rations,  and  an  al- 
lowance of  3d.  per  diem  for  wife,  and  1  Jd.  for  each  child  when  on  per- 
manent duty. 

Pension  to  be  granted  after  twenty-one  years*  service.  Serving  in 
Seaerve  to  reckon  not  less  than  half  Line-service,  and  a  deduction  to 
be  made  for  each  year's  service  abroad. 

Soldiers  in  Line  regiments  to  receive  classified  rates  of  pay,  regulated 
tecording  to  proficiency. 

Rates  of  pay  to  bo  increased  when  any  rise  takes  place  in  the  value 
of  labour. 

Sir  A.  Alison.  Soldiers  of  seven  yeai-s'  service,  who  engage  for  five 
years'  service  in  Reserve,  to  receive  pay  at  the  rate  of  6d.  a-day. 

Soldiers  of  fifteen  years'  service,  who  engage  in  Reserve,  to  receive 
pay  at  6d.  a-day,  and  after  six  years'  service  a  permanent  pension  of 
^me  amrmnt.— -(Army  Organization,  pp.  34  and  4l.) 

Lieutenant-Colonc^l  Leauy.  Soldiers  who  re-engage  for  Reserve- 
•lervice  to  receive  £8  i)cr  annum,  and  on  completion  of  thirty  years' 
•ervice  (of  whicli  thi*ee  years  are  to  be  in  a  Line  regiment)  a  penna- 
Hcnt  pension. — (Journal  of  Roval  United  Service  Institution,  vol. 
aril  No.  50.) 

Lord  MoNCK.  Abolition  of  purchase  and  substitution  of  Sir  C. 
Trevelyan's  scheme. 

Reserve  soldiers  to  be  remunerated  by  small  annual  retaining  fee 
(amount  not  specified).— (Report  of  Debate,  Times^  24tli  April,  18C9.) 

Lord  NosTHBROOK.  Soldiers  to  be  taught  trades.  Vacancies  in  cer- 
tain departments  of  the  Civil  Sei'vice  to  be  tilled  by  men  who  have  com- 
pleted a  term  of  military  service. — (ReiJOrt  of  Debate,  Timcs^  21th  April, 
1869.) 

Lientenant-Colouel  Baker  estimates  that  a  bounty  of  £5  would  bo 
sufficient  to  induce  men  t-o  enli.st  in  the  Militia  for  a  period  of  five 
years,  subject  to  the  condition  of  liability  to  be  drafted  into  the  Line 
in  time  of  war. — (Anny  Reform,  p.  T)!).) 

The  Ddke  of  Cambridge  tbijiks  that  the  promise  of  pension  is  the 
chief  inducement  which  attracts  recruits.— (Report  of  Debate,  Tims^ 
24th  April) 
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Mr.  Cardwell.     1.  Pensions  to  bo  gi-anted  to  Non-c 
Ofiicera  and  a  certain  proportion  of  picked  men. 

2.  Civil  patronage  to  be  made  subservient  to  procnring  n 
(Report  of  Debate,  Tintta.  Ilth  June,  1869.) 

H-  Cole,  Esq.,  t'.B,  Wlien  lads  leave  w^liool,  every  iudnomeBt  M  Ix 
given  them  to  elect  between  joining  the  Mililia  or  bcooming  Voloa- 
tuofB,  A  certificate  of  having  eervedweH  in  the  Line,  Miiitin,  orVoltifi- 
teers  to  be  a  ueceaeary  qualification  for  obtaining  civil  euiploymttriL 

Payment  and  pensions  of  troops  requii-cd  for  permanent  aiirviee,  taie 
liberal  in  time  of  war  j  in  peace  to  be  i-ogulated  by  rate  of  waj^  ud 
necessities  of  case.— (Report  of  Meeting  of  Society  for  EncouragemeiA' 
of  Arta,  ManufaeiurcB,  and  Commerce,  I7th  February,  1869.) 

B  1.  ORdAKlZATlON.     SuggtstiOM  rotative  to    Conimaud  and 
Supei'iateiuience . 

Lord  NoBTaBROOK  declared  that  it  was  the  policy  of  thtt  Govc 
merit  to  ettublisli  a  nriiform  system  of  command,  udmialstratii)n, 
flopply  for  all  branches  of  our  milJtaiy  forces.— (Re [Kirt  ijf 
TmM,  4th  April,  1869). 

Mr.  Cabdwei-i.  statod  that  the  regular  Anay,  Militia,  Veonuam 
Volunteers,  and  every  other  description  of  military  force,  wotiM  M 
placed  tinder  the  control  nnd  nuperinteudence  of  the  same  Staff.— (Be' 
port  of  Debate,  Tlma;  Ilth  Jime,  1869). 

Sir  A.  AxisuH  etiggests  that  eveiy  description  of    military  ftirta 
sliould  be  plaood  under  the  direct  command  of  tlic  CommaiHlo^fri 
Chief,  acting  tbrough  Generals  and  Staff  OIGcers  ap[ioiiit^  by  fBi 
(Army  Organization,  p.  57.) 

Lieutenant- Colonel   Bannatiiti:  considers  unity  of  command 
administrative  simplicity  to  be  a  necessity,  and  suggests  that 
Mihtia  should  be  placed  under  the  effeotive  sni>erintondeuce  of  "  ' 
Officers  commanding  diHtricta. — (Our  Mihtary  Forces  nnd  ~ 
p.  59.) 

Lord  Klcro  suggests  that  special  Inspectors  should  be  aboliiihvd,  i 
that  the  Militia  and  Volunteers  be  placed  under  the  Hiip»rvisi"u  oti 
General  Officer  in  command  of  districts. — (Debate  rei)f)rted,  Tima,  I. 
Juno,  1869). 

Lr)rd  IttoNCK  suggests  that  all  descriptii.ins  of  military  forces 
lie  placed  under  the  same  executive  control,  and  the  supply  scrvicM 
all  descriptions  of  troopg  should  be  managed  by  the  ■    -  •  ■- 

live  Staff.— (Debate  reported  Tima,  24th  April,  1869), 

B  n.  OROAXiEAnON.  Sugggslions  relalive  to  the  Comtitutim  « 
Uuliial  Relatitms  of  the  Tactical  and  Adminiitrative  JXvithfa  oj 
Force*. 


Sir  C.  Tretklvaw.    Regulars,  Militia,  and  Volunteers  to  be 

incorporated  and  organized  as  battalions  of  composite  county  reg 
menta. — (A  Staudmg  or  a  Popular  Army,  p.  14.) 
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Sir  A.  Alison.  Regiilarn  rc-engiipiiig;  in  leaerve  t<i  be  incorporated 
irith  regimenta  of  the  line  and  local  cor|j8  of  Ponsionei'a. 

A  local  Indian  Army  of  40,000  men  to  be  formed. 

Battalions  on  jieace  establish meiit  to  be  complete  in  Officers  and  in 
ncot-commiaeioncd  Officers.  Strength  of  privates  to  be  reduced  one- 
half.  _ 

Mih'tia  and  Volunteers  never  to  servo  in  same  brigade. — (Anny 
Organization,  cbap.  ii.) 

Colonel  Baker.     Peace  establishment  of  a  battalion  to  consist  of  500 

grivates,  vritli  full  complement  of  Officers  and  non-com  missioned 
'Seers. 

llilitia  to  be  incorporated  with  Line  battaUona  for  training  dming  an 
•nnual  autumn  concentration  in  camps  for  field  manoeuvrea. — (Army 
Reform,  chap,  v.) 

Lieutcnant-OoloDol  Baknatyse.  .Soldiers  re-engaging  for  Reserve 
to  be  organized  as  a  distinct  force,  separate  from  Militia,  having  a 
contiiigent  of  reserve  attached  to  it,  &c. 

Mr,  Cardwell.    The  Army  to  be  small ;  the  Reserve  large.   Troops 
of  the  Line,  Militia,  and  Volnnteers  to  be  welded  together  and  con- 
solidated. 
The  ReBei-vo  of  the  Line  to  be  distinct  from  the  Militia.    To  be 
II      trained  with  the  Line  in  peace,  and  incorporated  ivith  it  in  war. 
^V      A  larg;e  number  of  weak  battalions  preferable  to  a  smaller  number  of 
■■tnrng. 

^m    Complete  cadres  better  than  strong  establishments, 
1m      Disapproves    of    a    separate    eatabliahment    for     India, — (Debate 
I       reported  in  Times,  11th  June,  1869,) 

Q.  Cole,  Esq.,  C.B.  India  to  have  a  distinct  Army.  Home  estab- 
lishment  to  consist  of  one  corps  d'arme'e  of  16,000  men,  organized  on 
Prnsaian  principle,  supported  by  a  reaerve  of  Staff  Officers,  Engineers, 
Artillerymen,  Marines,  Hospital  Staff,  &c.,  the  strength  of  which  is 
eetimated  at  30,000  men.— (Report  of  Meeting  of  Society  for  En- 
|i      couragement  of  Arts,  &c.,  17th  Febniary.) 

Lord  Elcho.    Volunteer  brigaaes  to  bo  kept  separate,  and  to  be 
manded  by  Volunteer  Brigadiers. — (Letter  to  Ti'nes,  12th  February, 
.   i9.) 

Lord  MoNCK.    Regiments  for  home  service  to  consist  of  one  service 
Mttalion  of    500  men,   with  complete  cadre  of  Officers   and   non- 
d  Officers,  and  a  second  or  dopfit  battaUon  of  400  men,     A 
t  reserve  of  ti-ained  soldiers  to  be  borne  on  the  books  of  each 
service  battalion  to  raise  its  strength  to  1,000  men. 

Hilitia  in  case  of  war  to  be  liable  to  be  embodied  for  general 
eerrice. — (Debate  reported  Tinies,  24th  April,  1869.) 

laeutenant-Colouel  Lkamt.  Soldiers  who  re-engage  to  be  incorpo- 
"" '  Bd  and  drilled  with  regiments  of  the  Line. 

L  regiment  of  the  line  to  consist  of  one  service  battalion  and  one 
e  battalion,  having  a  contingent  of  reserve  attached  to  it  and  borne 
■»  muster  rolls. — (Journal  of  the  Royal  Utkited  Service  Institution, 
xii,  No.  50.) 
Volunteers  to  be  brigaded  separately. 


S  III.  Okganiza: 


.     Suugentioiui  relative  to  tlm  AppoinlmcHl  oiid 
Promotiun  of  Officers, 


Sir  C.  Treveltan  suggests  tliat  purchase  should  Ik"  abolished;  thtt 
a  certain  prO|iortioii  of  all  vacant  commiswotis  should  bo  filled  by  iwk 
motioa  from  tho  rauks ;  the  rBmaiitder,  by  velectioii  from  tlu.'  yn\ii  <i 
military  schools.— (The  British  Army  in  1868.  p,  9.) 

Sir  A.  Alison.  Purchase  to  bo  abolished  above  the  rank  of  Ci|riuii 
No  Oflicer  who  had  uot  purchaxed,  to  be  allowed  tn  sell.  Coiiitunnd  i 
a  battahou  to  be  limited  to  six  years,  after  which  Colonel  to  havcti 
option  of  retiring  on  fnll-pay  or  of  ifcoiviiig  capitalisc'd  value  of  m 

Militia  voluuteers  and  pensioners  to  be  olficered  from  half-pay  liirt 

DisappTOves  of  promotion  from  ranks. — (Army  Urganizatian,  p,  6S^ 

Lieutenant -Colonel  BAKicii,  Purchase  above  rank  of  Captain  tii  li" 
abolished.     Field  Officers  to  be  elected  by  a  military  boai^. 

Disapproi'ea  of  promotion  from  the  ranks. — (Army  Refonn,  p.  Si) 

Lieu  tenant -('ol  on  el  BAXNATniE  thinks  it  practically  impossiUe  1 
substitute  for  the  purchase  system  a  system  of  promoIJon  that  li 
work  better. 

■Suggests  that  Militia  should  be  officered  from  ivtired  and  full-p^ 
lists. 

That  specially  qualified  men  should  be  enlisted  for  appoiutmeot 
Non-commissioned  Officurs,  after  one  ycai^s  service  in  the  ranks,  wi 
ri^ht  to  claim  discharge  at  any  timo  if  deprived  of  their  noiKW 
missioned  rank. — (Our  Military  forces  and  Ro8er\'es,  pp.  29,  40,  M,J 

Lord  Elcho.  Volunteer  Officers  to  bo  required  to  (juiJifyfori) 
pointmeut  and  promotion,  by  a  teiia  of  service  with  a  line  rcgiuient 

Half-pay  DUioers  unsuitable  for  command  of  Voliint'eors,  juual  ii 
fluence  re^iuisite  as  well  as  military  knowledge.— (Letter  io  Itei 
12th  February,  1809.) 

Lord  MoNCK.  Purchase  system  to  be  nlHdished. — (Debate  teptrt 
in  r.wM.  24th  April,  1869.) 

Lieutenant-Colonel  Leahy.  Purchase  B.\'8t«m  to  lie  abiili^ed.  Ri 
talions  to  bo  commanded  by  Officers  speciailv  selected  from  a  gfiM 
list  of  Field  Officers. — (Journal  of  the  Royal  l'nit«d  Service  lusliurtia 
vol.  xii,  No.  50.) 

Colonel  RoueRTsiiK.  Purchase  of  pniniotitin  to  Ire  abuli^liisl. 
certain  proporlioii  of  first  commissions  ta  bu  disposiMl  of  lor  a  nqriilal 
price,  not  subject  to  eoudition  of  repayment  on  piircliaser  Iwtiiiij;!! 
[Service. 

The  remainder  to  be  filled  by  competitive  exaniiuatinn  amouj^iMi 
didates  possessing  certain  qualilications  defined  by  regulation. 

Field  Officers  to  be  promoted  by  seniority  from  ctasxlfied  lint*  i 
Captains  possessing  one  ox  more  9|>ecial  (lualificjiIioTis  dpGiiKi  hj  n 
station.  Changes  of  position  to  bo  [mrmittod  butwcon  Dflictnvi^ll 
same  rank,  and  Officers  to  \iv  pernjitted  to  accejit  money  ns  nn  iminCi 
meut  to  retu-e  or  esoliuiigu. 

The  command  of  regiments  of  the  line  to  bo  timitni  lo  a  orta 
term  of  yearti. 
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The  command  of  regiments  of  Militia  to  be  given  Ist,  to  Colonels  of 
le  Line  who  have  completed  their  term  of  command  of  a  Line  bat- 
ilion ;  2nd,  to  Field  Officers  of  the  Line  selected  from  the  half-pay 

3t. 

Adjutants  of  the  Militia  and  Volunteers  to  be  selected  from  un- 
lamed  Captains  of  the  Line,  a  preference  being  given  to  old  Adju- 
intSy  and  the  duration  of  the  appointment  being  limited  to  three  or 
ve  years. — (Journal  of  the  Koyal  United  Service  Institution,  vol.  xii, 
[o.  49.) 

Mr.  Uardwell.  Patronage  of  MiUtia  regiments  to  be  local,  and 
•nrchase  of  Militia  adjutancies  to  be  prevented. — (Debate  reported  in 
HMtf,  lltb  June,  18G9.) 


B  IV.  Oboanization.     Suggestions  relative  to  Territorial  Distribution 

oj  Troops. 

Ur.  Cabdwell.  Country  to  be  divided  into  military  distncts,  and 
in  troops  serving  in  the  district  to  be  under  one  chief,  assisted  by  one 
wt  of  executive  and  administrative  Staff  Officers.— (Debate  reported  in 
Times,  nth  June,  1869.) 

Suz  C.  Trevelyan.  a  separate  complete  military  establishment, 
consisting  of  troops  of  the  Line,  Militia,  and  Volunteers,  united  by  a 
regimental  organization  to  be  allotted  to  each  county  or  military 
wict. — (A  Standing  or  a  Popular  Army,  p.  14.) 

Lord  Elciio.    Line  regiments  to  \ye  attached  to  particular  localities. 

Lieutenant-Colonel  LeauV.  Pennaneut  Ilead-quarters  to  be  as- 
ngned  to  each  regiment.— (Journal  of  the  Royal  United  Sen'ice  Insti- 
tution, vol.  xii.  No.  50.)* 

Lord  MoNCK.  Each  Line  regiment  to  have  a  second  battalion, 
hariug  permanent  head-quartei*s  in  a  particular  locality. ^Debate 
reported  in  Times,  24th  April,  1869.) 


C.  Tbainikg.     Suggestions  relative  to  Militdn/  Training,  Individual  and 

Collective. 

Mr.  Card^\t.ll.  Training  of  soldiers  tmnsferroil  to  UcscM've,  to  bo 
rf  the  same  character  as  that  of  Volunteers.  Militia  recruits  to  be 
ttiined  by  Officers  of  the  Line.  Yeomanry  to  be  trained  as  mounted 
rifles.— (Debate  reported,  Ivnes,  11th  June,  ISGO.) 

SirC.  Trevelyan.  Soldiers'  training  to  include  scIkmjI  work  as  well 
■■  drill  and  gymnastic  and  military  exercises. 

Recruiti)  for  Line  and  Militia  regiments  to  be  trained  to;L;ether  at  the 
'^^me  depot. 

OflScers  of  Militia  and  Volunti^M-s  to  ^o  through  a  pvoscribod  coui*so 
'f  instruction  at  head-quarters  of  Line  re«^inionts. — (A  Standing  or  a 
Popular  Army,  p.  14.) 

^  See  alio  papers  bj  Captain  Coloinb,  B.M.A.,  and  Licut.-Col.  Malot,  Gren.  QtU., 
oL  nil,  pp.  87, 160.— En. 
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Sir  A.  Alison.  Eadi  year  all  forces  in  one  mimanr  strict  selected 
by  lot,  to  be  called  ont  by  telegraph  to  be  assembled  at  a  given  point 
and  distributed  in  garrisons  and  strategic  positions.— (Army  Organizi- 
tion,  chap,  ii.) 

Lieutenant-Colonel  Baker  suggests  appointment  of  regimental 
0£5cer-instructors;  one  or  more  divisions  to  be  assembled  annually  in 
the  autumn  under  canvas,  and  manoeuvred  over  an  extensive  tract  of 
oouutry  (at  least  80  miles  by  20). — (Army  Reform,  p.  36.) 

Lieutenant-Colonel  Bannattnb  suggests  that  in  towns  it  might  be 
convenient  to  conduct  the  greater  part  of  Militia  training  by  compamefi 
in  the  vicinity  of  their  homes  on  Saturday  afternoons,  in  the  same 
manner  as  the  Volunteers  are  trained.-H[Our  Military  Forces  tod 
Reserves,  p.  22.) 

Lord  Elcho.  All  the  military  forces  of  each  district  to  be  assembled 
for  annual  training  under  the  General  of  the  division.  Supply  and 
administrative  services  of  the  whole  force  to  be  pei-formed  by  perma- 
nent StafF. 

He  also  suggests  simplification  of  drill,  and  that  trades  should  be 
taught  in  addition  to  military  exercises. — (Letter  in  Times^  12th  and 
16th  February,  1869.) 

Lord  NoRTHBROOK.  Officers  of  Line  regiments  to  be  attached  to 
Militia  during  annual  course  of  instruction  to  assist  in  training.— 
(Debate  reported  in  TimeSj  24th  April,  1869.) 

H.  Cole,  Esq.,  C.B.  Compulsory  drill  to  form  part  of  the  national 
system  of  education,  to  commence  at  ten  years  of  age.  Military  pen- 
sioners to  be  attached  to  all  schools  as  drill  instructors. — (Report  of 
Meeting  of  Society  for  Encouragement  of  Arts,  Manufactures,  and 
Commerce,  17th  Febniary,  1869.) 
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Friday,  Juno  18th,  1869. 
CoLOSEt  T.  ST.  L,  ALCOCK,  Vice-President,  in  the  Chair. 


PRIMITIVE  WARFARE— Section  III.   ON  THE  RESEMBLANCE 
OF  THE   WEAPONS   OF  EARLY  RACES,   THEIR  VARIA- 

ITIONS,    CONTINUITY,    AND   DEVELOPMENT  OF   FORM— 
MBTAL  PERIOD, 
kin 


By  Colonel  A.  H.  Lake  Fox. 


UTDte  in  two  previous  lectures  upon  "  Primitive  Warfare,"  delivered 
it  lliis  Institution,  spoken  of  the  general  principles  to  be  observed  in 
ttudying  the  development  of  the  vpcftpona  of  savages  and  early  races, 
1  need  not  preface  the  remarks  I  am  about  to  offer  by  any  detailed 
sIliiMon  to  the  generalizatiojis  which  I  have  already  ventured  to  make, 
but  I  will  proceed  at  once  to  lay  before  you  some  additional  facts 
which  I  have  collected  in  continuation  of  the  same  enbject. 

This  I  do  the  more  readily,  because  I  hold  strongly  to  the  opinion 
tiiat  the  value  of  a  comniunicatiou  of  this  kind  may,  in  a  gi-eat 
degree,  be  measured  by  the  attention  which  is  paid  to  the  accumula- 
tiou  of  facts,  and  to  the  comparative  brevity  and  simplicity  of  that 
iMrtion  of  it  which  relates  to  theoiy.  Without  general  principles, 
oowever,  we  should  have  no  incentive  to  collect  and  systematize 
our  facts,  and  they  are  therefore  valuable  even  where  they 
iiivolve,^and  in  a  new  field  of  study,  such  as  I  am  now  treating,  with 
very  scanty  materials  as  yet  at  our  disposal  to  assist  conjectm^,  I  can 
bardly  hope  they  should  not  involve, — a  certiun  amount  of  error. 

Before  entering  upon  the  subject  of  the  origin  of  metal  impiementa,  I 
most,  however,  revert  to  one  part  of  my  former  communicatiou,  in  order 
to  show  that  a  statement  I  then  made  in  reference  to  the  geographical 
distribution  of  the  boomerang  has  since  bad  some  light  thrown  upon  it 
by  the  researches  of  one  of  our  most  eminent  men  of  science.  It  will, 
perhaps,  be  remembered  by  those  who  did  me  the  honour  of  reading 
my  last  lecture,  which  was  printed  in  No.  51  of  the  Journal, 
that,  in  describing  the  weapons  of  the  Australians,  I  showed,  by 
I  of  numerous  illuBtrations  of  the  varieties  of  each  class  of 
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weapon  from  that  country,  that  Ihey  all  uassijd  one  into  the  riflierl 
connecting  links,  no  that  where  a  sumcieiit  miinlwr  of  them  r 
arranged  in  such  a  manner  as  to  ejdiihit  their  continuity,  it  ia  oil 
impoeaiUo  to  determine  any  definite  line  of  separation  lielweeii  tlw 
I  mso  showed  that  the  form  of  ctwli  wfapon  wan  detormiacd 
the  form  of  the  stem  or  branch  of  the  tree  out  of  wliicli  it  was  mi 
the  outline  of  all  tlieso  implemcntB  ciiufumiiiif;  tit  the  gtaia  of ' 
wood ;  and  the  uiference  which  I  drew  from  tliis  was,  thot  it  riioi 
a  very  low  state  of  intellect  on  the  pait  of  the  construotora,  the«T( 
classes  of  implemeiitfi  not  having  been  designed  originally  for  tl 
respective  pmposea,  Imt  prodm-ed  acrid  en  tally,  and  then  applied  dm 
Bubsequent  ages  to  the  several  uses  to  which  in  practice  tney  appM 
most  suited. 

As  we  have  no  reason  to  supixtse  that  the  AuHtralian  continenti 
peopled  at  a  later  date  than  other  partn  of  tlie  world,  and  as  Iher 
no  evidence  upon  that  continent  of  the  people  inhabiting  it  having  i 
bei'n  in  a  higher  ntate  of  civilization  than  Uiey  are  at  prescuti 
have  groimds  for  supposing  that  they  must  have  remained  statioai 
or  have  progressed  very  sfiwly,  wliile  the  inhabitante  of  other  p 
of  the  globe  advanced  more  rapidly,  and  tliat  their  existing  arta 
implements,  simple  aud  pi'imitive  though  they  bci  iKvcrthelwa  tti 
sent  the  highest  development  of  constructive  power  to  which  ti 
jieople  havR  ever  attained.  Ilenco  it  follows,  that  if  tht*  iuhabiti 
of  any  other  portions  of  the  globo  can  bo  traceil  to  a  common  or 
with  the  Anstralians,  viewing  the  persistency  of  type  ob^rvable  I 
characteristic  of  the  art«  of  these  people,  and  of  all  other  peoph 
primitive  Btate  of  culture,  we  must  cxjNict  to  lind  some  trecci 
eimilar  implements  in  use  ainoug^t  all  such  people,  to  whom  acomi 
oriifin  can  be  assigned. 

In  my  last  lecture  I  mentioned  that  there  wow  three 
which  the  boomerang  is  either  still  used,  or  is  known  to  haw  li 
used  in  ancient  times,  viz.,  Australia,  the  Dwcau  of  India,  and  Bg; 
and  I  also  showed  some  grounds  for  believing  that  the  same  wei^ 
or  HOincthing  alhed  to  it,  may  have  spread  from  those  conntnet^ 
Guropc,  as  it  is  known  to  have  done  over  a  great  part  of  Nortl 
and  Central  Africa. 

Although  the  comparison   of  weapons  fi'om  vitrious  parts  of 
globe  can  have  no  other  object  than  to  trace  out  an  original  i 
nectiim,  I  did  not  venture   to   build    upon    the   coincidence   of 
weapon  in  thtiae  wgions,  any  aigument  for  the  common  origin  of 
people  by  whom  it  ivas  usud.     Nor  do  I  tliink  that  I  should  ' 
been  justified  in  assuming  such  origin  upon  the  grounds  of  the 
tjty  of  a  single  weapon.     Such  identity  may  have  arisen 
ways: — Istly.  It  may  have  arisen  independently  by  the  spt ... 
development  of  like  weapons  nuder  similar  conditions  of  fife; 
The  weapon  itself  may  have  been  communicated  from  some 
source;  Srdly,  The  races  using  it  may  have  been  thomeelves ' 
from  a  common  origin.     Of  these,  the  iirat  view,  viz.,  the  indo[ 
origin  of  the  weapon,  would  jicrhaps  strike  any  one  at  first  sight 
having  studied  the  conservatism  and  persistency  of  typo  wnit 
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y  ctamcteristic  o!  savages,  as  tlie  most  probable ;  it  apjwara 
wiogly  simple  in  its  form  and  uses  to  our  trained  and  educated 
_  that  it  seeins  haiilly  neceasaiy  to  account  for  it  in  any  otber 
amy;  besides  which,  there  are  sligiit  differences  between  the  Indian 
»ud  Australian  boomerangs,  which  have  been  considered  by  some  tf) 
ilisliiij^uish  the  two  weapons, 

I  will  not  liere  revert  tn  the  arguments  which  I  have  nsed 
to  combat  this  opinion.  Suffice  to  say,  tliat  I  have  since  been 
favoured  with  m?ich  valuable  information  on  the  subject  by  Sir  Walter 
Elliot,  who  has  frequently  aceom|ianied  the  native;*  of  India  in  their 
buntiu^  cxpeditioiifl  with  thin  weapon.  He  says  that  it  is  formed 
'•D  the  grain  of  the  wood,  hke  the  Australian  boomerang,  the  curve 
Tiirying  with  the  bend  of  the  stem';  it  is  whirled  horizontally,  with 
Itic  end  foremost,  like  the  Anslrahan  practice,  and  is  nsed  by  two 
tribes  in  tiie  Ueccau,  viz.,  the  KoUa  of  Guzerat,  and  the  Marawfirs  of 
Jtadura,  but  more  especially  in  its  simplest  form  by  the  former,  who 
«%  of  tile  Ih'avidian,  or  black  race  of  the  Deccan.  In  a  letter  to  nie 
be  says,  speaking  of  these  tribes : — "  1  have  seen  both,  and,  indeed, 
rved  ten  years  in  the  latter  district  (Southern  Maliratta),  where 
B  crooked  stick  is  nsed  by  all  the  lower  orders  every  Sunday 
iog  the  hot  season,  when  all  agricultural  labour  is  at  a  stand, 
e  villagcrB  turn  out  hi  large  numbers,  and  scour  the  jungle  armed 
"l  tiiese  sticks.  Everything  that  rises  is  knocked  over,  deer, 
I,  tarda,  even  the  wild  hog  and  the  tigei-  are  occasionally  (thougli 
M\y,  of  COUi'se)  included  in  the  bag.  I  have  seen  a  Hue  of  upwai-ds 
I.3O0  men  and  boys,  and  tho  boomerang  whirling  about  in  such 
mbers.  and  with  such  precision,  that  even  birds  on  tho  wing  are 
n^i  down.  1  never  met  with  any  i-egularly  formed  specimens, 
EOpt  in  the  South ;  those  in  the  North  were  mere  ang^ilar  sticks,  of 
:y  various  form,  as  natural  branches  occurred ;  the  favourite  form 
■  ft  rather  obtuse  angle— nearly  a  right  angle."  Thus,  whether 
d  the  pmiioses  for  which  it  is  used,  the  material  of  which  it 
BBtmcted,  the  manner  of  throwing,  or  the  varieties  of  its  form, 
Ddkn  and  Australian  boomerang  is  virtually  the  same  wea|iiin; 
I'tUBk  those  who  dispute  their  identity,  apjwar  rather  to  have 
■  the  '*  collery  stick  "  of  Madras  and  of  the  Marawfirs  thau 
ing  of  the  Kolis. 
B  BMy,  therefore,  I  think,  fairly  consider  the  causes  which  may 
B  led  to  the  adojition  of  this  weapon  as  sprung  from  a  common 

_  face  my  last  commnnicatioo  to  this  Institution,  Professor  Iluxleyhas 

dveo  to  the  world,  in  a  paper  read  at  the  meeting  of  the  International 

jongivss  of  Prehistoric  Ai'cheeology, — of  which  I  had  the  honour  to  be 

>eneral  Secretary, — in  August,  186S,  his  riows  "on the  distribution  of 

i  races  of  mankind,  as  bearing  on    their  aatiijuity."      The  paper 

"a  considerable  sensation  in  the  scientific  world,  owing  to  the 

8  of  the  generalizations  contained  in  it,  and,  it  may  h«  ailded, 

n  amount  of  opposition.    The  accompanying  map  (Plate  KXXl) 

n  from  one  drawn  by  Professor  Husley  himself  for  Ihe  Etlino- 

il  Society,  l.i  illustrate  this  subject. 
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Basing  his  disti'ibiitiou  of  llie  liiunaD  ract!  on  tllo  priacipte  that  U'^ 
characters  of  the  hair  and  complexion  lire  more  pemiatieDt.  uid  "i 
greater  value  as  a  meane  of  das  silica  tiou,  than  the  bony  ^tructun  M 
man,  Profesftsi-  Huxley  traces  back  the  munerous  varieties  ol  Vribw 
and  races  into  what,  for  the  present,  may  be  regarded  as  fuur  primirv 
groups. 

Oommencing,  for  the  convenience  of  my  present  subject,  wLlli  Ur 
highest,  or  those  which  have  shown  themselves  most  caj>ai)le  of  iti- 
velopmeut,  which,  in  all  probability,  is  the  wrong  l-iiJ  of  tbL-  bcjI--  !" 
begin  with,  if  we  regarded  them  in  their  natural  succension,  llw'  tiro' 
of  these  groufffi  in  what  he  terms  the  Xouthochroid  type  (the  dlstri 
tiou  of  which  h  niariied  rod  in  the  map),  a  people  charactcmed 
yellow  hair  and  fair  complesious,  with  blue  eyes,  who  form  a  i ' 
element  in  the  composition  of  the  population  of  thia  conntty 
gr^at  part  of  Europe,  extending  from  thence  tlirough  ^kutndinsvia 
Ceutml  Europe  eastward  into  Northern  India,  Next  to  tJiciw  hr 
classes   the  great  Mongoloid   raije    (marked   by   variutu  ^adtw  vi 

i'ellow  on  the  map),  with  yellow-brown  coniplcxioua  and  Uad 
lair  aud  eyes,  of  which  the  Kalmuct  and  Turtars  re{ireeeut  (br 
pureet  types,  occupying  the  whole  of  Northern  Kura[je  and  Alia 
from  Lapland  to  Bebrtug  Strait,  and  down  to  the  soutfacnnMl 
part«  of  China,  includiug  also  tlie  Esquimaux,  the  PolynaaiDi 
and  the  whole  of  the  inhabitants  of  the  two  coatin«its  I 
Anieiica.  Thirdly,  the  negro  race  (marked  black  ntid  brown  ia  tf 
map),  long  headed,  with  woolly  hair,  which  has  ile  !iead-quMt«w  I 
all  that  pait  of  Africa  aouth  of  the  Sahara,  but  has  untl^ 
braiidicH  widely  di.*tached,  and  occupying  a  broken  Hue  of  I ' 
extending  in  a  Iwit  from  the  Audamaii  Isles  in  the  Bay  of  I 
to  the  peninsula  of  Malacca,  New  Guinea.  New  Caledonia,  ai 
adjoining  isles,  aud  having  its  aouthmost  limits  in  tlio  distant  tdl 
of  Tasmauia.  Lastly,  we  oome  to  the  AustralioiJ  rww  (marlwd  i' 
bln«),  distinguished  by  daric  chocoJAte  complexions  aiitl  Uadt  t 
with  long  heads  and  soft  wavy  hair ;  Uiese  the  Professor,  vpatt 
aiolog^cal  grounds,  and  after  intimate  acijuaiutancie  nntb  tbaw  J 
in  the  distant  regions  in  which  they  ar«  found,  traces  in  three  a 
portions  of  tbe  globe,  viz..  Australia,  the  Dcecan  of  India.  •  '  " 
the  three  identical  countries,  it  will  be  observed,  in  which,  n 

of  Professor  Huxley's  distribution  of  ra<ss,  I  had  traced  tfao  o<_     

of  the  boumenuig.  I  think,  tlierefore,  it  is  not  an  uoroosonablc  ooo- 
jecturu,  assimiing  tho  (M)rivctno('s  of  Professor  Huxley *s  prrmicies,  thai 
this  petiuliar  weapon  may  be  a  relic  of  (Jte  urigiual  Anstnlioid  stock, 
which  having  been  oHginaily  an  effecUvu  weapon  for  uU  purpofv 
amungst  the  i^rigincs  of  this  race,  and  contiBoing  still  to  Ix)  uaod  m 
fludi  in  Australia,  survived  in  India  aud  iu  andcnt  E^|>4  ineroly  as 

an  implement  for  the  cIihsc  and  for  amuspmcJit,  much  in  tike  a 

tiiat  ut  Kurutie,  buwa  and  arrowa  havt  '      '  '    * 

Iho  present  day. 

In  the  remarks  wbicl)  I  made  upon  the  vani-I*e«  of  | 
buomeraog,  1  dmw  kltcutloii  to  the  pecuUariy  curved  { 
Nubian  and  Abyssinian  sword,  aud  I  » 


ich  in  tikeraMJ^I 
MUOOgBi  d^^^^H 

of  M^^^H 
curved  f^HI^H 
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foim  may  have  been  originally  derived  from  that  of  the  booiue- 
rsng,  of  which  we-apon  a  variety,  constructed  of  wood,  is  atU!  in 
use  by  the  iuhabitanta  of  tlie  country ;  and  I  see  no  reason  to  doubt 
tbat  the  Abyssinian  sword  may  have  been  the  prototype  of  those 
numeronB  alhed  fonns  of  iron  weapons,  the  "Hung'a  Munga,"  &c, 
whicii  throughout  Africa  arc  still  used  as  missilea,  and  thrown  with  a 
rutstory  motion  like  the  boomerang.  My  conjecture  on  this  subject 
appears  to  receive  some  confirmation  from  tlie  very  pecuUar  coristmc- 
lioa  of  one  of  these  swords,  which  has  lately  been  added  to  the  museum 
uftliisln8titution.and  which  is  represented  in  fi?.  1,  Plate  XXXIIl.  The 
aug^ar  form  of  the  blade,  swellijig  in  the  middle,  preseutH  such  a  close 
affinity  to  the  Australian  boomerang,  as  to  strike  even  those  who  have 
uot  been  led  by  the  considerations  I  have  meutioned,  to  look  for  a  co- 
iaddeuce  iu  these  weapous.  I  noticed  at  the  same  time  the  very  great 
~  ~  mblauce  between  tiie  rudimentary  shields  of  the  Australians  and 
le  of  soma  of  the  inhabitants  of  the  valley  of  the  Upper  Nile,  which 
;  also  perhaps  be  accounted  for  in  the  same  way.  With  a  view  of 
ther  connecting  this  primitive  foi'ra  of  shield  with  sunilar  defensive 
mons  in  India,  it  is  worthy  of  notice,  that  the  hand-shield,  having 
Uilelopcs'  lioms  projecting  from  it,  a  representation  of  which  was  given 
iu  my  first  lecture,  Plate  LII,  figs.  6G,  67a,  and  69  (many  of  which  are 
furnished  with  a  small  iron  shield,  or  guard  for  the  baud,  tJiough  some 
Me  without  this  accessory),  Sir  Walter  Elliot  now  informs  me  is  used 
))redsely  iu  the  same  way  as  the  AustraUan  and  African  parrying- 
tliieldfl,  viz.,  by  catcMug  the  arrows  and  darts  of  the  assailant,  and 
parrjing  them  off  with  the  horns,  thus  favouring  the  conjecture  that  I 
ventured  to  put  forward,  that  the  square,  oblong,  and  circular  targets 
8113  defensive  weapons  of  comparatively  recent  origin,  being  repre- 
sented in  a  primitive  stage  of  culture  by  a  simple  parry iiig-stick, 
diaived  originally  from  the  club.  The  club  is,  as  a  genera!  rule,  the 
'iQly  defensive  guard  employed  by  i-aces  in  the  lowest  stages  of  culture. 
These  seem  to  have  been  replaced  by  parry  iug-sticks,  held  in  the  centre, 
iiiid  subsequently  hollowed  to  receive  the  hand,  or  furnished  with 
li)iad-guaras,  forming  rudimentary  shields;  of  which  stage  in  the 
ilevelo|imont  of  the  weapon  we  are  now  able  to  establish  connected 
(races  in  the  three  countries  under  consideration. 

If  the  comparisons  which  I  have  made,  and  the  conclusions  I  have 
ventured  to  draw  from  them,  arc  found  to  stand  the  test  of  further 
inrestigation,  as  it  appears  to  me  reasonable  to  hope  they  will,  Ihe 
imjxjrtoJice  of  studying  the  forms  and  uses  of  these  primitive 
weapons  in  connection  with  other  sociological  and  biological  phe- 
uomeua,  as  a  means  of  tracing  back  the  early  history  of  mankind,  will 
be  well  established.  Of  thin,  however,  we  may  feel  certain,  that  if  a 
connection  formerly  existed  between  the  inhabitants  of  India,  Aus- 
Iralia,  and  Egypt,  the  evidence  of  such  connection  will  not  be  hoiited 
either  to  the  colour  of  the  hair  and  skin,  or  to  the  resemblance  of 
their  weapons,  but  will  be  found  in  other  customs  and  institutions 
which  tbey  brought  with  them  from  their  fatherland.    The  impoi'tant 

Eralizations  of  Professor  Huxley,  whether  or  not  they  ultimately  hold 
,  hftve  had  the  good  ofi'oct  of  drawing  attention  to  a  comparison  of 
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the  inbaljitenta  of  tiiese  countries ;  mid  tliougti  it  would  be  foreipi 
to  my  prpsent  purpose  to  anticipAt»  tbe  result  wf  tlicso  inrtstigationa 
in  otJier  branches  not  immediately  connectpd  witli  my  present  gubjccu 
1  m»y  mention  tlmt  Officers  ncqiiainted  with  India  nnd  Anstr&liH 
have  ainTO  pointed  out  resemblances  in  tlie  Iiymcneal  «rid  otliif  cii*- 
toms  iif  tbuse  oouiilries,  whicli  liave  tiot  before  bwn  tiotieei!,  hiil 
which,  wlieii  put  to-cether  and  compared,  making  all  due  hIIowmilv 
for  the  variations  wliicli  arc  iuevititble  in  the  conttnnoufi  develiipmoiil 
of  all  human  arts  aud  ioatitntious,  will,  I  doubt  not,  tend  to  give  con- 
firmation to  the  theory  of  races  which  the  author  of  it  has  so  alilj 
advanced. 

Harag  strayed  thus  far  into  the  g^'ological  and  biolocical  aspwt 
of  tbe  queataon,  it  Is  iieecHsary  to  g'o  a  step  further  in  order  to  apply 
tbe  subject  more  jjenerally  to  the  origin  of  weapfms,  and  at  the  saiw 
time  to  point  out  Bome  difficulties  which  stand  in  tlicway  of  witvptiug 
this  theory  of  i-aces — difficullaes  of  which  Pi-ofeissor  ifiixley  liiniself 
appears  by  his  paper  to  l>e  fully  sensible. 

The  detached  portions  of  the  Aiistnilioid  i-ace  are  separated  fioa 
«ach  otiier  by  seas  of  considerable  depth,  and  the  same  thinj;  *|f§jH 
t^  the  Negroid  rnoe.  The  Australiaiiti,  lie  jioints  out,  thong'b  posaes^^l 
ample  materials  for  the  construction  nf  canoes.  Iiave  nc^-er  IcanA^I 
make  any  that  are  capable  of  traversing  tlie  gieat  seas  which  "^bI^I 
them  from  their  apparent  Idudred  in  other  lands,  and  it  is  mitill^H 
they  should  have  forgotten  tbe  art  of  navigation  if  they  had  o^H 
known  it.  It  is  inconceivable,  therefore,  that  they  slionld  have  tni^r^^l 
from  Australia  to  the  Ueccan,  and  to  Egypt,  during  the  exist^l 
gcogi-aphical  arrangement  of  sea  and  land,  more  especially  as  no  tn^| 
of  such  migration  is  found  npon  intervening  isles.  Uc  poiotB  V^M 
however,  that  great  gcographitnl  changes  have  probably  taken  pIflH 
and  that  those  changes,  in  so  far  as  our  knowledge  of  thera  g;oce,  jjH 
of  a  nature  to  account  for  the  phenomena  observed.  ^H 

The  region  of  the  negro  race  in  Africa  is  separated  from  NoTtll^| 
Africa  aud  from  Europe  by  the  desert  of  Sahara,  of  wldc^i  thn^H 
geolo^cal  evidence  to  show  that  it  was  sea  at  a  recuut  gcolog^H 
period.  The  same  applies  to  the  Deccan  of  Indis.  which  is  eepaid^J 
from  tlie  Ilimilava  by  the  great  alluvial  plains  of  the  Indns  aiid  ^H 
Ganges,  which,  having  probably  formed  u  strait  before  the  miocl|^| 
epoch,  may  have  divided  the  black  mi.<n  inhabiting  the  Ih.^ccan  From  ^^H 
Xanthocroid  and  Mongoloid  races  tn  the  noilli.  At  the  same  time  I^H 
■  tracts  now  occupied  by  the  sea  may  then  have  been  land,  tinita^^| 
cnunectuig  by  a  ctiaiu  of  easily  JLCCCssibto  islands,  tb<i  regjOnl^H 
which  men  of  the  same  colour  aud  ])hyBical  pocnliaiidca  an  ^H 
found.  Itiit  it  will  be  seen  by  the  map  that  the  linen  of  ^etribt^H 
of  tivo  of  ihc  i-aces,  the  Negroid  and  the  Australioid.  ooea  ^H 
otbei',  and  this,  according  to  the  theory  of  migi'ation  by  land.  BppflH 
to  involve  a  succession  of  submersions  and  it]iheav(ils  during  tliC  nai^H 
period,  wliicli  it  is  difficult  to  account  for.  ^H 

The  distribution  of  races,  accfinling  to  supposed  original  distinctl^H 
of  colour  and  complesimi,  will  be  Keizm  upon  by  polygfinistn  its  ko  Biil^l 
iiient  in  their  fa^  our  :  r..i-  il  «lI!  U-  •*n\>i.  .iccording  to  Ilii.-.  theory.  hH 
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the  distinctions  of  race  in  the  earliest  times  must  have  been  as  great,  or 
greater,  than  they  are  at  present. 

There  are  three  ways  in  which  it  has  been  attempted  to  account  for 
these  early  distinctions  of  colour  and  persistency  of  type — Istly.  By  sup- 
posing the  several  races  of  man  to  have  been  separately  created  upon 
distinct  continents  of  land.  2ndly.  By  assuming  that  on  each  primeval 
continent,  man  was  evolved  from  the  anthropoid  apes  of  that  continent.* 
Or,  3rdly,  by  supposing  that  these  divisions  of  race,  remotely  and  ira- 
measureably  distant  though  they  be,  nevertheless,  carry  us  only  a 
short  way  back  into  the  history  of  man,  and  that  still  earlier  ages,  if 
we  could  penetrate  them,  would  show  the  races  of  man  united. 

Now,  with  respect  to  the  first  asflumption,  that  of  creation,  though 
we  are  not,  of  course,  in  a  position  to  deny  the  possibility  of  it,  I  con- 
fess it  appears  to  me  unwarranted  by  any  of  the  phenomena  of  nature. 
We  have  no  knowledge  of  the  special  creation  of  any  organized  being ; 
and  how  can  we  scientifically  assume  as  probable,  that,  for  the  proba* 
bility  of  which  there  is  no  sort  of  evidence  of  a  nature  that  inductive 
science  would  be  warranted  in  building  upon.  Continuity  and  develop- 
ment are  seen  to  be  the  order  of  the  universe.  Man  is  seen  to  be,  both 
mentally  and  physically,  amenable  to  that  law;  and  on  what  grounds 
can  we  assume  that  he  was  ever  an  exception  to  it?  I  cannot  conceive 
how  those  who  believe  geological  changes  to  have  been  brought  about 
by  causes  which  are  still  in  operation  in  our  own  day,  and  who  make 
great  calls  upon  time  in  order  to  reconcile  those  causes  to  the  pheno- 
mena observed,  can,  in  treating  biological  phenomena,  advocate  beUef 
in  so  great  a  break  in  the  observed  order  of  the  universe  as  is  implied 
by  the  special  creation  of  man.  Still  less  willing  am  I,  in  the  absence  of 
more  cogent  argument  than  has  ever  yet  been  advanced  in  support  of 
it,  to  assent  to  hypotheses  of  the  separate  development  of  races,  which 
apypears  to  me  equally  at  variance  with  nature.  There  can  be  no 
doubt  that  all  the  existing  races  of  man,  whatever  their  colour  and 
physical  peculiarities,  have  greater  aflMty  to  each  other  than  any  of 
them  have  to  the  apes,  or  to  any  other  class  of  animals.  The 
tendency  of  progress  is  from  simplicity  to  complexity,  from  unity  to 
diversity,  and  it  would  be  a  complete  inversion  of  the  order  of  nature 
that  animals  so  vanous  as  the  apes,  should  independently  produce 
animals  so  much  rescmbhng  each  other  as  the  races  of  man.  The 
recognized  law  that,  with  certain  variations,  like  begets  like,  appears  to 
me  to  negative  this  assumption  as  fully  as  it  would  do  the  notion, 
if  it  were  put  forward,  that  because  the  horse  and  some  other  classes 
of  the  mammalia,  say  the  rhinoceros,  for  instance,  have  some  affinities 
in  their  bony  structure,  therefore  the  black  horse  is  descended  from 
the  African  rhinoceros,  and  the  white  horse  from  that  of  India.  More- 
over all  the  races  of  mankind  inter-breed,  and  I  am  at  a  loss  to  under- 
stand how  a  circumstance  like  this,  which  throughout  the  animal 
kingdom  is  regarded  as  a  proof  of  unity  of  species,  should  be  dis- 
carded in  its  application  to  humanity.  If,  then,  it  is  true  that 
diversity  of  colour  is  as  old  as  the  very  eai'liest  traces  of  man,  and 

*  "  Lectures  on  Man,  his  place  in  Creation,  and  in  the  History  pf  the  Earth/'  by 
Pr.  Carl  y ogt.    Edited  bj  James  Hunt,  Ph.D. 
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there  is  evidence  that  tho  aevenl  coloured  ntces  were  inhat»taiita'<; 
dislJDct  contineuts,  which  Imve  disappeared  through  geolusical  chaofit 
dis|iereiDg  and  mixing;  the  races,  blending  tbe  colourii  and  oblitmatini 
the  trftoes  of  their  formerly  isolated  homes,  then  to  the  same  umu 
whicli  produced  the  mixing  and  the  blending,  we  muul  aUo  attrilni 
the  original  eeparatiou.  Accoi'diog  to  the  view  I  hold,  we  mast  bi 
for  more  time  and  still  further  geological  changes  to  biiug  tiu 
together  again  in  the  primeval  cradle  of  the  huniau  race. 

Now,  to  appl;  this  reAHoning  to  the  origin  of  weapons.  The  onljr 
Testjges  of  the  primeval  tools  of  manldnd  now  left  to  us,  w«  t^ 
conetructed  of  atone;  others  of  the  more  perishable  materialt  hav 
decayed,  and  their  represoutatives  oniy  have  remained  in  sonw  ' 
cases  as  Burvivals.  Id  my  last  lecture  I  showed  how  imifonu  tu  » 
and  in  development  these  stone  implements  are  found  to  be  in  i 
parts  of  the  world,  whether  derived  from  the  northern  or  southeni  eoub 
nents  of  America,  from  Siberia,  Australia,  India,  Africa,  or  tho  enrfaoS 
soils  and  river  gravels  of  Europe.  Tlua  imiformity  of  shapo  haa  beesl 
used  aa  an  argument  that  mankind  must  have  independently  deaig'nadi 
the  same  forms  of  tools  in  various  parts  of  the  world,  and  that  undt 
like  oonditions,  like  forms  will  be  produced  by  men,  however  romote]) 
separated.  I  am  not  prepared  to  deny  the  poaaihility  of  Hume  of  thow 
forms  having  had  an  independent  origin ;  but  if  the  proof  of  it  ia  to  bt 
based  upon  the  separation  of  coatinents.  we  see  how  entirely  grouni^ 
less  such  au  argument  is  when  applied  to  tho  earliest  ages  of  hucoanity* 
For  if,  as  has  been  conjectured,  the  races  of  man  may  have  been  dift> 
peraed  by  geographical  changes  of  land  and  sea,  it  is  obvious  tbeym^ 
have  carried  with  them,  from  some  primal  source,  tho  art  of  manufaC) 
turing  stone  weapons,  the  reseniblarice  of  which  is  far  more  satiaftM 
torily  accounted  for  by  this  means*  ihau  by  supposing  such  siognltc 
and  invariable  coincidence  in  design  to  be  the  result  of  independenl 
discovery.  Aa  wo  contemplate  man  in  his  lower  and  lowest  couditlonlt 
we  find  the  imitative  faculty  stands  out  more  and  more  prominently  lig 
the  absence  of  those  higher  qualities  which  characterize  civilized  raoM 
and  whatever  power  of  originality  for  the  invention  of  new  artfl  mi 
have  been  possessed  by  the  earliest  inhabitants  of  Ihe  globe,  i 
results  appear  lo  have  been  spread  over  bo  vast  a  lapno  of  time  t^t  i 
can  scarcely  be  accounted  at  all  as  an  element  iu  tlie  mental  sttribolfli 
of  primeval  man. 

I  now  pass  to  what  has  been  announced  as  the  subject  proper  of  nm 
present  communication,  viz.,  the  origin  and  development  of  msti 
tools.  1  use  the  word  metal  intentionally,  in  preference  to  spot^ 
fying  bronze,  because,  although  we  have  good  reason  for  buj 
posing  that  in   Europe,   Egypt,   Assyria,   and  the  central   partti  i 

•  Tho  fact  mcntianed  both  by  the  Baron  rie  Bnnal«tton  iwd  Dr.  Kaller,  of  cal 
of  jtdu  Bod  uupliritti  hsTing  beeo  fauud  in  SwiUcrluid,  DuiteriAta  wliiiiU.  ■ooordil 
■o  tlie  latent  inTMtigBtiona,  are  out  found  in  the  AJp*.  but  must  hure  been  imperU 
from  the  Eut,  pravci  that  intcrcommunicatuin  and  barter  mmt  Imrc  been  «wTii 
on  between  dittsnt  coaotrioa  al  the  time  nheti  inch  ireaponi  <rere  uivd, — "  B««n> 
d'AniJouitA  SwM«*,"  par  H.  le  Baron  de  £onit«tleD;  "The  Lake  Dirdlinn 
flwitierlnnd,"  by  Dr.  Keller,  pp.  66,  63.  ° 


PBIHITiyE  WABFABB.  517 

America,  bronze  preceded  iron  as  a  material  for  weapons,  it  is  not  so 
certain  that  this  was  the  case  in  all  parts  of  Asia;  and  in  Africa,  we 
know  that  iron  was  the  first  metal  employed  by  the  negroes. 

Perhaps  no  subject  has  given  rise  to  so  much  difference  of  opinion 
amongstarchseologists  as  this  question  of  the  origin  of  metal  implements, 
or  has  been  accompanied  with  such  uncertain  results,  owing  to  the  great 
mass  of  conflicting  evidence  to  be  dealt  with,  and  the  great  doubt 
which  rests  upon  much  of  it,  whether  in  regard  to  the  casual  mention 
of  the  subject  in  ancient  authors,  or  to  the  often  ill-directed  researches 
of  modem  times.  It  would  be  hopeless  in  the  brief  time  allotted  me  on 
the  present  occasion,  to  attempt  to  throw  fresh  light  on  this  intricate 
gabject,  even  if  I  possessed  the  materials  for  so  doing.  All  I  shall 
endeavour  to  do  is,  to  put  together,  in  as  intelligible  a  form  as 
possible,  some  of  the  more  salient  points  upon  which  archaBologists 
are  divided,  and  trace  the  continuity  observable  in  passing  from  the 
stone  to  the  metal  age. 

We  have  already  seen,  in  speaking  of  the  implements  of  the  stone 
age,  a  g^radual  improvement  in  form  and  fabrication,  developing  itself 
in  proportion  as  the  wild  animals  which  were  contemporaneous  with 
the  first  traces  of  man  in  Europe,  became  extinct,  partly,  no  doubt, 
through  the  efforts  of  man  himself  in  exterminating  them,  and  partly, 
as  ih^  seems  reason  to  suppose,  owing  to  an  alteration  of  tempera- 
ture, rendering  the  climate  unsuited  to  the  constitution  and  habits 
of  tiiose  animals,  which  therefore  migrated  by  degrees,  and  the 
majority  of  which  are  newfound  chiefly,  though  not  exclusively,  in  arctic 
regions.  Thither  they  have  been  accompanied  by  races  of  men 
whose  arts  and  implements  show  them  to  be  very  nearly  in  a 
coiresponding  stage  of  civilization  to  the  early  races,  the  relics 
of  which  are  found  associated  with  the  same  animals  in  Europe. 
The  simultaneous  migration  of  races  of  men  in  the  hunting  stage  of 
civilization,  with  the  animals,  the  pursuit  of  which  forms  the  almost 
sole  occupation  of  their  lives,  is  well  shown  in  the  case  of  the  North 
American  Indians,  whose  geographical  distribution  is  now  almost 
identical  with  that  of  the  buffalo.  This  forms  a  strong  point  in  the 
arguments  of  those  who  are  disposed  to  attribute  all  the  changes  in  the 
world's  civilization  to  the  influx  and  extermination  of  antagonistic  races. 
But  it  must  be  remembered  that  progress  advances  in  an  increasing  ratio, 
and  the  phenomenon  now  seen  in  America  and  Australia  of  a  highly 
civilized  race  constantly  fed  by  steam-communication  from  the  Old 
World,  driving  before  it  and  rapidly  exterminating  other  races  so  vastlv 
its  inferior  as  the  Australians  and  American  Indians,  is  one  which 
could  have  had  no  parallel  at  the  early  period  of  which  I  am  now 
speaking.  We  must  here  look  for  a  slower  process,  though  doubtless 
the  operating  causes  may,  to  a  great  extent,  have  been  the  same. 

The  fabrication  of  stone  implements  would  of  itself  lead  by  degrees 
to  a  knowledge  of  the  metals  which  are  contained  in  stones.  Thus, 
for  example,  I  have  here  a  specimen  of  a  stone  mace-head  from  Central 
America,  fig.  2,  Plate  XXXIII,  composed  of  a  nodule  of  haematite  par- 
tiallv  coated  with  micaceous  iron  ore,  the  particles  of  which  are 
distmctly  visible  on  its  glittering  surface.    The  weight  of  this  imple- 
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ment  being  nearly  douMe  thut  of  a  mace-liead  compoeed  of  orSint 
stone,  would  at  nnce  uttract  the  iiotioe  of  tbo  eavixge  fabiicator,  a 
lead  him  to  inveeti^te  the  tises  of  metal. 

But,  as  .t  general  rule,  races  engaged  esclu§ivdy  in  hunting.  v\ 
nirety  tnrn  their  attention  to  the  giwund  except  to  exnniini>  a  trwl  or 
aearoh  for  water,  would  have  littie  opportiniity  of  nrofititig  by  ! 
mineral  wealth  of  the  soil  over  whicli  they  roamtd,  WiUiewt  i 
Australians,  who  have  continued  for  ages  in  ignoranras  of  tbo  gold  t 
other  mines  which  are  now  so  attractive  to  Europeiins ;  or  the  No 
mid  South  American  Indians,  and  the  EBquimanx,  amongst  wbont  < 
art  of  smelting  metal  has  never  been  found  asaodatod  with  those  la 
who  are  in  a  purely  hunting  stage  of  esistence ;  the  wrought  met 
used  by  such  races  to  point  thoir  weapons  being  invariably  derii 
from  civilized  sources. 

Prom  hunting  wild  auimiila,  the  savage,  iu  the  natural  scquenoa 
progress,  would  tnru  hia  attention  to  their  capture  and  dunieatJcatil 
and  thus  he  cree}is  gradually  into  the  pastoral  life,  and  aa  tha  boa«§ 
animals  under  domestication,  through  want  of  exercise  and  good  lirji 
become  smoother  and  of  finer  texture,  the  espeiienced  luialombt 
thereby  afforded  tiie  means  of  distinguishing  amongst  the  veatJgM 
antiquity,  the  remiuns  of  domesticated  animtUx  from  those  derived  fn 
the  cbaae,  and  of  observing  to  what  extent  the  domestication  of  &iun 
was  contemporaneous  witli  other  changes  in  the  social  condition  of 
people.*  Still,  however,  in  the  pastoral  state,  the  barbarian  is  not  ne{_ 
earily  brought  iu  contact  with  metals ;  and  heuce  we  should  expect 
many  cases  to  find  the  traces  of  domesticated  animals  associated  % ' 
people  who  are  still  in  the  stone  age.     This  was  notably  tlie  < 
amongst  tlie  ancient  inhabitants  of  the  Swiss  lakes,  where  the  sli 
and  horso  have  been  found  at  Moosseedorf,  aud  other  lake  habitatii 
wliich  are  proved  to  belong  to  the  stone  age,  though  not  in  a 
abundance  as  in  those  settlements  belonging  to  the  bronze  age.t 

From  the  pastoral  life,  the  barbaiian,  hampered  by  his  flocks 
herds,  and  no  longer  obliged  to  wander  in  search  of  food,  sottlea  d( 
to  a  more  stationary  life,  and  by  degrees  takes  to  agriculture.  Tl 
for  the  first  time,  he  digs  into  the  soil,  aud  becomes  acquainted  with 
mineral  treasures.  It  has  been  proved  by  the  discovery  of  quaol" 
of  carbonised  grains  of  wheat,  lumped  together,  in  the  Swiaa  la 
habitations  of  the  stone  ago.  together  with  the  materials  for  preparii 
it  for  food,  that  a  knowledge  of  agriculture  preceded  the  genei 
employment  of  bronze  in  that  region,}  whilst  in  Britain,  and  in  Denmt 
also,  bronse  is  almost  invariably  associated  with  evidence  of  domestic 
tion  and  agriculture. 

The  metals  first  employed  would  be  those  that  are  most  attraotii 
Copper,  in  Europe,  from  the  bright  colour  of  its  ores,  would  be  ootio 

■  '■  Prehistoric  Timei,"  by  Sir  John  Li.bbook.  Bart..  P.B.8,,  p.  1 1?. 

t  ■'  Prebiiloric  Timw,"  by  Sir  John  Lubbook,  Boil.,  F.B.S.,  up.  liS-H 
"EeiulUof  the  InrBstigatioa  of  Animal  Bemftins  from  tho  Lako  Uwellbi  ■" 
Prof  Rfltimeyer.  "  The  Laka  DwcUingB  of  Siritzerland,"  by  Dr.  Fordinond 
tmubted  by  J.  E.  Lee,  P.S.A.,  F.G.3.,  pp.  355-382. 

J  "  Mooiioedorf,"  Keller,  p,  35.     "  Eobeuhauaen,"  Seller,  p.  40, 
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more  readily  than  iion,  which  is  often  scarcely  distinguishable  from 
the  soil,  and  requires  greater  temperature  and  more  skilled  labour  to 
render  it  available  than  could  be  expected  of  a  people  emerging  out  of 
the  savage  state.  It  is  not,  therefore,  surprising  that  in  Europe, 
copper  first,  and  subsequently  its  alloy,  bronze,  should  have  been 
employed  before  iron  as  a  material  for  weapons.  But  in  those  countries 
where  iron  is  found  upon  the  surface  in  an  attractive  form,  and  in  a 
condition  to  be  easily  wrought,  we  must  for  the  same  reason  suppose 
that  it  would  be  used  instead  of  copper  in  the  earliest  ages  of  metal- 
lurgy. 

But  implements  of  pure  copper  are  comparatively  rare,  bronze 
being  the  metal  ahnost  invariably  found  following  immediately  upon 
the  age  of  stone,  and  it  is  natural  to  suppose  that  in  the  ordinary  course 
of  development,  an  age  of  pure  copper  must  have  intervened  between 
the  ages  of  stone  and  bronze.  Notwithstanding  the  comparative 
rarity  of  copper  tools,  however,  there  is  reason  to  believe  that  this 
metal  was  used  in  a  pure  state  before  the  discovery  of  the  alloy. 
According  to  Professor  Max  Miiller,  copper  was  the  metal  spoken  of 
by  Hesiod  and  Homer  as  the  material  generally  employed  for  weapons 
in  their  time.*  Mr.  Rawlinson,  in  his  "  Five  Ancient  Monarchies,"  says 
that  the  metallurgy  of  the  early  Chaldeans  was  of  a  very  rude 
character^  indicating  a  nation  but  just  emerging  from  an  almost  bar- 
baric simplicity,  and  that  copper  often  occurs  pure.f  Copper  imple- 
ments, of  a  very  early  form,  beaten  into  shape,  occur  not  unifrequently 
in  Ireland,  as  may  be  seen  by  specimens  represented  in  Class  A, 
Plate  XXXII.  They  have  also  been  found  in  Mecklenburg  and  in  Den- 
mark, and  Elemm|  says  that  they  occur  in  Greece,  Italy,  Spain, 
Egypt,  and  Hindustan.  At  Maurach,  in  Switzerland,  a  copper  celt 
was  found  in  a  lake  dwelling,  which  Dr.  Keller,  notwithstanding  this 
drcomstance,  attributes  to  the  stone  age.§  In  the  lake  dwelling  of 
Pescheira,  on  the  lake  of  Garda,  several  copper  implements  were  dis- 
covered, ||  and  in  certain  localities  in  Hungary,  copper  implements  are 
said  to  be  as  plentiful  as  those  of  bronze.^  An  axe  of  pure  copper  was 
discovered  in  Ratho  Bog,  near  Edinburgh,  under  20  feet  of  stratified 
sand  and  clay,  and  Dr.  Wilson  mentions  that  others  have  been  found  in 
Scotland,**  Copper  implements  occur  in  Peru,  to  prove  that  in  the 
central  parts  of  America  also,  the  manufacture  of  bronze  was  preceded 
by  the  use  of  copper  in  a  pure  state ;  and  in  the  ancient  mines  of  Lake 
Superior  we  have  distinct  evidence  of  a  stage  of  early  metalliurgy  in 
wmch  copper  was  used  simply  as  a  malleable  stone,  and  beaten  out 
into  the  form  of  implements  without  the  aid  of  any  alloy  or  a  knowledge 
of  the  process  of  casting. ff    (See  figs.  3,  4,  6,  and  6,  Plate  XXXIII.) 

*  "  Science  of  Languaee,"  second  series,  p.  230. 

t  "The  Five  Gh«at  Monarcldes  of  the  Ancient  Eastern  World,"  by  George 
Bawlinaon,  M.A,  vol.  i^.  123. 
t  "  Werkxeuge  und  Waffen,"  by  Dr.  Gustav.  Klemm,  p.  96. 
g  Keller,  p.  116. 
I  Keller,  p.  221,  PI.  Ixvii. 
%  KcUer.  p.  218,  219,  PI.  Ixviii. 

••  "  Prehistoric  Man,"  by  Daniel  Wilson,  LL.D.,  toL  i,  p.  282. 
ft  "  Prehistoric  Man,"  vol.  i,  pp.  231— -279.    "  Smithsonian  Contributions  to 
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Knowledge,"  toL  i,  pp.  196^203,  from  which  works  the  illustrations  are  taken. 
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When  it  in  considered  that  without  the  admixture  of  a  wnall  portion 
of  alloy  of  zinc  or  tin,  copper  is  yery  difficult  to  melt,  and  can  only  bf 
used  by  a  laborious  process  of  beating  into  form,  and  alpo  what  a  gtM 
superiority  bronze  Las  over  copper  as  a  cutting  material,  whilst  91  tt 
same  time  the  process  of  fabrication  is  actually  in  eomp  degree  fac' 
tated  by  the  addition  of  tin,  it  is  not  surprising  that  oii  the  fi; 
discovery  of  the  advantages  of  this  mixture,  all  the  old  implements  I 
copper,  wherever  procurable,  should  have  been  taken  to  the  n>eHln| 
pot.  for  conversion  into  bronze,  and  we  should  thus  be  left  with  ff 
scanty  evidence  of  the  existence  of  an  age  of  copper. 

Up  to  this  point  we  meet  with  no  difficulty  in  supposing  that  i 
nse  of  metal  may  have  been  at  first  adopted  by  many  nations  indl 
pendently,  without  intercourse  one  with  another.  But  when  we  fU 
in  both  hemispheres  of  the  globe  a  very  wide  diffusion  of  woapons  > 
bronze,  consisting  of  a  mixture  of  the  same  metals,  which,  tionj 
varying  slightly  in  its  pro])artions,  as  we  shall  afterwartU  see. 
nevertheless,  for  the  most  part,  constant  in  its  adherence  to  a  Btawul 
of  about  nine  parts  copper  to  one  of  tin  in  all  parts  of  the  world,  if^^ 
question  arises  whether  the  knowledge  of  this  mixed  metal  could  h 
been  arrived  at  independently  ia  different  countries,  or  whether  it  n 
have  been  diffused  aL  over  the  universe  from  a  common  source.  It  I 
true  that  copper  and  tin  minerals  are  sometimes  found  in  the  same  Id 
lity,  as,  for  instance,  in  Cornwall,  the  locality  which,  from  the  remcA 
time  up  to  the  present,  has  afforded  the  most  plentiful  supply  of  Ix 
metals  perhaps  in  the  world.  We  have  evidence,  also,  that  in  atidt 
copper  muies,  6re  was  employed  by  the  miners  for  softening  tlie  mc 
and  detaching  it  from  the  matrix,*  and  it  is,  therefore,  highly  proba] 
that  the  admixture  of  the  two  metals  occurring  so  dose  togC'tb 
and  a  knowledge  of  the  advantages  accruing  therefrom,  may  have  tK 
brought  about  accidentally  in  the  pi-ocess  of  mining.^  But  tldfl  d 
nection  of  the  metals  in  a  state  of  nature  is  not  commou,  and  at  UlQ 
countries,  such  as  Denmaric  and  Scandinavia,  where  bronze  implemes 
occur,  and  in  which  neither  metal  is  found  native,  it  la  moat  d 
probable  that  the  inhabitants  should  have  dirtcovered  the  luerite  of  tbil 
particular  ingredients,  unless  they  had  derived  the  knowledge  of 
from  without. 

Hence  we  find  archseologists  ns  much  divided  In  their  i  _ 
upon  what  I  may  call  the  monogenesis  or  polygenesis  of  brcniXe  i 
biologists  and  anatomists  are  upon  the  monogenesis  or  polygenel 

•  "  Ppehistoric  Man,"  rol.  i,  368. 

t  Siiitw  writiDg  the  sbore.  Sir  John  Lubbook  hits  pnbliiheil  in  an  Appcndii 
his  iccond  edition  of  "Prehiiloric  Time*,"  letters  from  Dr.  Percy,  and  (n 
lleura.  Jeakin  &nd  Lefeani,  higldj  experienced  Buajen,  eipremiii^  their  opiiiii 
upon  the  theory  of  M.  Wibcl,  that  the  ancient  bronze  ntni  oblauinl,  nothj  I 
i\iBuni  of  copper  uid  tin,  but  direcClj  from  ore  containing  the  tiro  metals.  Tbqrl 
unouimoufilj  of  opinion  that  this  could  not  havr  been  tlip  aire,  none  of  the  m 
coiitaimng  Daturallj'  a  mixture  of  the  nictais  in  proper  proportions.  AlUutajk  I 
opinioni  of  these  geutlemen  appear  deeisirely  lo  ue^iTo  ttin  pomibilitj  of  audi 
bronle  baring  been  habituall}'  produced  for  cominereial  ptirposn  in  Uiii  asna 
tbej  do  not  appear  lo  me  to  dticredit  the  supposition  that  the  Brat  imperftet  fc»" 
ledge  of  the  muturc  may  hate  been  brought  About  accidentally  in  the  nw 
bare  dncribed.— A.  L.  F. 
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of  the  htunan  race.  The  same  question  repeats  itself  again  and 
again  in  dealing  with  the  vestiges  of  the  early  history  of  man,  and 
we  may  therefore  divide  the  consideration  of  this  question  of  the 
origin  of  bronze  under  pretty  nearly  the  same  heads  to  which  I  have 
adverted  when  speaking  of  the  distribution  of  races,  and  of  the  age 
of  stone.  The  questions  to  be  considered  may  be  numbered  as 
follows : — Istly.  That  bronze  was  spread  from  a  common  centre  by  an 
intruding  and  conquering  race,  or  by  the  migration  of  tribes ;  2ndly. 
That  the  inhabitants  of  each  separate  region  in  which  bronze  is  known 
to  have  been  used,  discovered  the  art  independently,  and  made  their 
implements  of  it ;  3rdly.  That  the  art  was  discovered,  and  the  imple- 
ments fabricated,  on  one  spot,  and  the  implements  disseminated  from 
that  place  by  means  of  commerce;'  4thly.  That  the  art  of  making  bronze 
was  diffused  from  a  common  centi-e,  but  that  the  implements  were 
oonstructed  in  the  countries  in  which  they  are  found. 

Amongst  the  advocates  for  the  first  hypothesis,  viz.,  introduction 
by  the  intrusion  of  fresh  races,  are  to  be  found  chiefly  the  Scandinavian 
archeeologists,  amongst  whom  may  be  especially  mentioned  Professors 
Worsaae,  of  Copenhagen,*  and  Nilsson,  of  Stockholm.  Both  metals 
are  foreign  to  the  soil  of  Denmark,  and  must,  therefore,  have  been  im- 
ported. In  the  graves,  bronze  weapons  are  in  Denmark  invariably 
found  with  burials  by  cremation,  while  those  of  the  stone  age  are  by 
hihumation,  the  former  being  recognised  in  an  early  stage  of  civilization 
as  a  later  process  than  burial  by  inhumation.  Bronze  is  here  markedly 
aesociated  with  traces  of  agriculture,  the  evidence  of  which  is  wanting 
in  the  stone  age.  The  age  of  bronze,  it  is  asserted  by  these  anti- 
quariei,  was  ushered  in  in  Denmark  by  the  employment  of  implements 
snowing  the  highest  perfection  of  art,  and  at  a  later  period,  when 
they  are  associated  with  weapons  of  iron,  they  are  inferior  in  the 

Siality  of  their  workmanship.  The  weapons  of  bronze  have  remark- 
ly  small  handles,  denoting  a  smaller  race,  and  hypothetically  an 
eastern  origin,  small  handles  being  to  this  day  the  characteristic  of 
wei^ns  from  India.  Some  of  the  bronze  spear-heads  in  Denmark 
have  been  found  with  nails  driven  into  them,  a  practice  which  still 
exists  in  India,  each  nail  denoting  a  victim ;  and  in  the  Asiatic  Islands 
the  custom  of  boring  a  hole  in  the  weapon  for  each  victim  is  found  to 
the  present  timet  The  peculiar  ornamentation  so  often  found  on 
the  bronze  swords  of  Denmark,  known  as  the  spiral  ornament,  is 
said,  though  I  think  erroneously,  to  be  of  Phoenecian  origin.  To 
these  and  other  arguments  for  the  introduction  by  intruding  races, 
Professor  Nilsson  adds,  that  in  the  countries  of  the  north,  where 
bronze  implements  are  found  in  greatest  abundance,  the  graves 
in  which  they  occur  ai*e  usually  situated  in  groups,  proving  that 
bronze  was  introduced,  not  by  isolated  individuals,  merchants,  or  tra- 
vellers, but  by  tribes  or  colonies  more  or  less  numerous,  occupying 
especial  tracts  of  country. 

The  theory  of  race-origin  is  also  not  without  its  adherents  in  this 

•  "The  Primeral  Antiquities  of  Denmark,"  by  J.  J.  A.  Worsaae,  pp.  24,  40—46. 
t  The  cnstom  of  making  a  mark  upon  the  weapon  for  each  Tictim  slain,  is  one  of 
very  usual  ooo*irrence  among  savage  people. 
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couiitiy.  Dr.  Thurnam,  who  has  escavated  a  large  number  of 
in  the  south  of  England,  divides  them — as,  tudeed,  lhey  hav«  bi 
dirided  by  former  antiquaries — into  neveral  cluases,  amongal  wblcli 
may  chietiy  dietingtiish  two  principal  types,  viz.,  thu  long  aud  ! 
rouod  barrows.  The  former  he  attributes  to  the  atoue  &ge,  contoiu 
usually  implemenls  of  that  material,  whilst  implements  of  brouu) 
ahuost  invariably  found  in  the  round  barrows.  -He  also  gives  it « 
result  of  his  researcheB,  extending  over  some  years  of  oxploratimv- 
and  OauoQ  GreeaweLl.  in  ao  far  as  his  experience  of  long  bam.>WK  1 
the  north  of  England  goes,  confirms  the  statement — that,  th«  Inq 
barrows  are  generally  associated  with  dolichocephalic,  or  long  skul" 
whilst  in  the  round  barrows  bracliy cephalic,  or  round  skuils,  f 
fonnd,  thus  leading  to  the  supposition  that  the  loog-heiided  [iea| 
of  the  stuue  age  who  erected  the  long  barrows  may  have  beea  n 
cecded  by  another  race  with  round  beads  importing  brouEe,  a 
burying  their  dead  in  round  barrows.  But  after  liaving  beai 
Dr.  Thuruani's  last  papers  on  this  subject,  read  before  the  Sodetj' 
Antiquaries  and  other  societiea,*  I  confess,  alttiough  he  has  no  dOQ 
established  a  sequence,  that  he  does  not  appear  to  me  to  have  dett 
mined  a  clear  line  of  separation  between  the  two  classes  <if  inM 
ments;  the  long  barrows  pass  by  intermediate  links  into  tiic  rau 
ones,  and  the  long  skull,  although  no  doubt  it  may  be  oonaidec 
characteristic  of  an  earlier  period,  and  therefore  connected  vitli  i 
earlier  form  of  ban-ow,  also  passes  by  gradations  into  the  routid  ska 
the  variations  of  form  being  conaiderahle.  Then  with  respect  to  i 
implements ;  although  the  absence  of  bronze  in  thi;  long  bftrrowa 
the  earlier  |ieriod  appears  tJ>  be  determined,  yet  it  is  nutorions  to  I 
thoeu  who  have  paid  attention  to  the  subject — and  is  not  by  ■ 
meane  denied  by  the  learned  antiquaries  whose  names  I  hav«  tin 
tinned — that  the  transition  from  stone  to  bronze  iu  this  conntr)- « 
gradual,  and  extended  ovei'  a  long  period,  flint  weapons  being  fon 
in  nearly  all  the  barrows  of  the  bronze  age  in  snch  [lositiona  aa 
show  they  were  used  contemporaneously  by  the  siime  people  i  a 
from  discoveiies  which  havi;  beeu  made  both  by  myself  and  other 
there  seems  good  reason  to  suppose  that  flint  weapons  continued  to 
used  by  some  of  the  irdiahitauts  of  this  country  even  during 
Roman  era.  This  diKtinctiau  of  long  heads  iu  long  barrowH,  ntid  ru 
heads  in  round  ban'ows,  is  oiie  mo  easily  remembered,  that  it  in 
on  this  account,  perhaps,  to  receive  greater  attention  than  it  K* 
deserves  as  a  criterion  of  I'ace.  The  difficulty  of  distingui^ing  la 
oases  the  primary  from  the  secondary  interments  in  the  barrows- 
bcing  an  entahhshed  fact  that  these  barrows  were  used  as  pUcei 
burial  by  successive  generations,  aud  even  perhaps  by  bucocm' 
races,  including  also  the   Anglo-Saxons — the  poGsible    disturtion 


M.D,.  F.S.A. 

t  "Od  loioe  Flint  Implemcutj  round  mwoi'iateil  wiih  RomBn  R«iiuuaa  in  OsTi 
rfuM  and  the  I>Ie  of  iLuiet,"  bj  Cwl.  A.  Lbjio  Fox,  "QuiirUTlj  Jounia]  of 


Sttmological  BocioCy,"  April,  IboO. 
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Bome  of  the  crania  by  time  and  pressure,  and  the  other  facts  of  the 
case,  as  I  believe  I  have  correctly  stated  them,  are,  I  think,  suffi- 
deiit  to  justify  us  in  withholding  for  the  present  our  entire  accept- 
ance of  the  theory  of  the  introduction  of  bronze  into  this  country 
by  intruding  races,  as  drawn  from  any  evidence  derived  from  the 
graves. 

From  amongst  those  who  have  advocated  the  totally  independent 
origin  of  bronze,  the  opinion  of  Professor  Daniel  Wilson  may  be 
delected,  as  affording  a  most  ingenious  argument  derived  from  an 
analyses  of  the  metals.*  He  quotes  some  experiments  conducted  by 
Dr.  Greorge  Pearson,  and  communicated  by  him  to  the  Royal  Society 
of  London  of  1796,  to  ascertain  the  results  of  various  proportions  of 
the  ingredients  of  tin  and  copper  in  bronze.  '^  Having  fused  these 
**  metals  in  various  united  proportions,  commencing  with  1  part  of  tin 
"  to  20  parts  of  copper,  wnich  produced  a  dark-coloured  bronze,  he 
**  reduced  the  proportion  gradually  to  15  parts  of  copper  to  1  of  tin, 
**  when  the  colour  was  materially  affected,  and  the  red  copp)er  hue 
**  was  no  longer  seen,  but  an  alloy  of  greater  strength  was  produced. 
**  The  experiments  were  continued  with  12,  10,  9,  8,  and  7  parts  of 
^^  copper  to  1  of  tin,  and  when  the  last  fusion  of  the  metals  was  tested, 
^  increased  hardness  and  brittleness  of  the  metals  became  very  appa- 
"  rent.  The  same  characteristics  were  still  more  marked  on  succes- 
"  sively  reducing  the  proportions  of  copper  to  6,  5,  4,  and  3 ;  and 
"  when  an  alloy  was  made  of  2  parts  of  copper  to  1  of  tin,  it  was, 
"  according  to  Dr.  Pearson's  report,  as  brittle  as  glass." 

From  the  result  of  these  experiments  we  see  that  the  best  average 
proportions  of  about  9  parts  of  copp)er  to  1  of  tin,  would  invariably 
show  itself  by  a  practical  experience  in  the  use  of  these  ingredients, 
and  it  is  therefore  unnecessary  to  assume  that  these  particular  pro- 
portions, when  found  in  the  bronzes  of  different  countries,  must  neces- 
aaiily  have  been  commimicated. 

Dr.  Wilson  then  proceeds  to  give  the  results  of  analyses  of  ancient 
bronzes  discovered  in  Europe,  America,  and  elsewhere,  contained  in 
the  accompanying  tables.  And  he  concludes  his  observations  on  the 
Bubject  as  follows : — 

"  From  the  varied  result*  which  so  many  independent  analyses  dis- 
"  close,  varying,  as  they  do,  from  79  to  94  per  cent,  of  copper,  or  more 
*^  than  the  total  amount  of  the  supposed  constant  ratio  of  tin,  besides 
"  the  variations  in  the  nature,  as  well  as  the  quantity  of  their  iiigre- 
"  dients  "  (a  proportion  of  lead  will  be  seen  in  some  of  the  analyses  of 
European  bronzes,  Ihe  small  proportion  of  iron  being  probably 
accidental),  "  it  is  abundantly  obvious  that  no  greater  uniformity  is 
*'  traceable  than  such  as  might  be  expected  to  result  from  the 
**  experience  of  isolated  and  independent  metallurgists,  very  partially 
"  acquainted  with  the  chemicxil  properties  of  the  standard  alloy,  and 
"  g^ded  for  the  most  part  by  practical  experience  derived  from  suc- 
•^  oessive  results  of  their  manufacture."  The  comparison  of  the  two 
tables  here  given  from  Professor  Wilson's  work  also  shows  a  smaller 
average  amount  of  tin  in  the  American  bronze  than  in  that  of  ancient 
Europe. 

♦  "  Prehistoric  Man,"  by  Daniel  Wilson,  LL.D.,  vol.  i,  p.  808. 
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Analyses  of  Ancient  Aherican  Bbonses. 


1  Chisel  from  Silver  Mines 

2  Chisel      „  „ 

8  Knife      „    Ghrare 

4Knife 

6  Crow-Bar 

6  Knife 

7  Perforated- Axe 

8  Personal  Ornament 

9  Bodkin     from     Female 
GraTe 


Cuzco. . . . 
Cuzoo. . . . 
Atacama. . 

•  • 
Chili  .... 
Amaro. . . 

Tmigilla. 


Copper. 

Tin. 

Humboldt 

d4* 

6- 

Dr.  J.  H.  Gibbon 

92*885 

7-615 

J.  H.Blake,  Esq. 

97-87 

2-18 

Ditto 

96- 

4* 

Dr.  T.O.Jackson 

92-885 

7-615 

Dr.  H.  Croft. . . . 

95*664 

3-965 

Ditto 

96- 

4- 

T.  Ewbank,  Esq. 

95*440 

4*560 

Ditto 

96*70 

8-80 

Iron. 


0-871 


This  argament,  however,  is  defective  when  taken  to  determine  the 
question  of  the  origin  of  bronze  in  favour  of  independent  discovery, 
for  as  we  have  already  seen,  in  speaking  of  the  stone  age, — and  I  have 
endeavoured  to  show  that  it  is  a  peculiarity  observable  in  the  works  of 
all  savage  and  barbarous  races, — that  being  devoid  of  rule  or  measure, 
and  having  very  imperfect  means  of  securing  adherence  to  a  uniform 
standard,  their  productions  are  chai-acterized  by  incessant  variations, 
even  in  cases  wnere  the  first  idea  is  known  to  have  been  derived  from 
a  common  source.  The  variations  here  shown  to  exist  in  the  composi- 
tiou  of  bronze  are  no  greater  than  are  capable  of  being  accounted  for 
by  the  univerHal  prevalence  of  a  law  of  variation,  resulting  from 
many  causes,  and  amongst  others  from  want  of  precision,  and  care- 
lessness, which  is  a  defect  common  alike  to  all  tyros  in  their  art, 
whether  ancient  or  modem.  It  is  a  fault  we  have  many  of  us 
to  complain  of  almost  daily  in  our  cooks.  A  batter  pudding  is  com- 
posed of  milk,  flour,  and  eggs,  in  proper  proportions,  but  a  careless 
cook  will  constantly  vary  her  proportions,  and  will  fail  in  adjusting 
her  quantities  to  the  total  amount ;  but  we  must  not,  on  that  account, 
assume  that  each  cook  has  invented  the  art  of  making  batter  puddings 
independently.  So,  in  like  manner,  it  is  quite  consistent  with  the  facts 
observed  even  in  America,  to  suppose  that  the  first  knowledge  of 
bronze,  and  of  those  many  features  in  the  civilization  of  the  Mexicans 
and  Peruvians,  which  present  such  striking  analogies  to  the  civilization 
of  Egypt,  may  have  oeen  originally  communicated  bv  some  casual 
wanaerer  or  some  shipwreckea  cast-away  from  the  then  centres  of 
Eastern  culture  (for  the  theory  of  geographical  changes  is,  of  course, 
out  of  the  question  when  speaking  of  the  origin  of  bronze),  and  that  they 
have  varied  in  their  development  on  American  soil  no  more  than  might 
naturally  be  expected  from  their  introduction  to  an  entirely  new  and 
partially  civilized  race.  Such  an  assumption,  though  difficult  to  account 
lor,  and  wanting  in  evidence,  is  more  in  accordance  with  the  well-known 
traditions  of  the  Mexicans  and  Peruvians,  who  attribute  their  civiliza- 
tion to  the  advent  of  a  god ;  or  with  that  of  the  natives  of  Nootka 
Sound,  on  the  north-west,  who  state  that  an  old  man  entered  the  bay, 
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ill  a  copper  canoe,  with  paddle,?  of  coppej^,  aud  that  the  KooUiaiitibv 
that  means  acquired  a  knowledge  of  thtit  metal. 

As  illustrations  of  the  tuoilcni  metal  work  of  the  iiatiren  of  Niwiki 
Sound  and  its  neigh  bom  hood,  sevei-al  examples  aro  given  in  I'l.vi 
XXXIII,  figs.  7  to  11.  Fig;s.  7  and  8  represent  two  sides  of  an  ir.i:ii[  i..  ^. 
in  the  Museum  of  the  Iloyal  United  Service  Institution.  Theoni.iii.  m  ;■ 
tioiuin  the  handle  is  that  of  the  nativeeof  the  country,  bnt  the  «'"rbiij.i'. 
sliip  of  the  blade,  which  is  ribbed  uu  one  side,  appears  to  itidii^ate  f'>tvi;;ii 
manufacture.  Fig«.  9  and  10  a.re  two  sides  of  a  copper  dai?Rer  of  the 
same  form  j  this  specimen  is  now  in  the  Hclfafit  Museum,  in  which  it  w» 
depoalted  in  the  year  184S,  by  Mr.  A,  Thompson,  who  broD^it  it 
from  the  iiorth-weat  coaat  of  America,  and  described  it  as  hftria); 
been  fabricated  by  the  Flathead  Indians ;  it  is  undoubtedly  iif  tuJiw 
workiiiausliip ;  in  both  tbe«e  weapons  one  side  of  the  blade  and  linndl^ 
is  concave,  tlie  other  convex,  a  form  which  appears  to  denote  that  it 
■was  originally  taken  from  some  similar  weapcjn  of  bone  or  cane.  Thf 
nearest  approach  to  the  formof  this  weapon  in  bone,t  hat  I  am  aware '^f, 
is  that  of  tiie  Indian  kandjar,  a  ^guro  of  wfaich  was  given  in  my  fint 
lecture  ou  Primitive  Warfare,  Plate  Lll.  lig.  63.  T)us  weapon  baaol^H 
one  concave  aud  one  convex  side,  detived  from  the  natural  cnrvaU^I 
of  the  hone  out  of  which  it  is  made.  ^| 

fiut  puttings  aside  American  civilization,  which,  it  must  be  adtnlU^H 
does  in  tlic  existing  state  of  our  Imnwledge  present  i^reat  difEcn^H 
in  th«  way  of  those  who  advocate  the  theoiy  of  a  common  ori^^H 
bronze,  and  turning  oiu*  attention  to  the  eastern  hemisubere,  we  fi^| 
tlio  evidence  on  this  point  more  satisfactoiy.  We  may  observe^  in  ^H 
first  place,  that  the  area  over  which  bronze  has  been  used  for  un|l^| 
mcnts  appears,  in  so  far  as  wc  have  at  present  been  nl>lc  to  trnco  |H 
to  be  continuous,  extending  over  the  greater  part,  of  Europe,  E!n|H 
Assyria,  and  some  p.irt3  of  Siberia,  India,  and  China,  from  wlikh  U^H 
cuuutiy  some  few  bronze  weapons  have  lately  been  added  to  ^H 
Britisli  Museum.  Mr,  Theobald,  of  the  Geolo^cal  Survey  of  Id^H 
also  mentions  in  a  paper  read  to  the  Royal  Asiatic  Society,'  that  bfi^H 
axes  are  found  in  the  valley  of  the  Irrawady,  where  they  aro  helil^l 
such  veneralinu  an  rarely  to  he  j>rocurahle;  and  Sir  Waller  ElUol  l^| 
shown  me  some  bronze  implements  wliich  he  found  deep  beni:«tiid| 
soil  in  cutting  a  canal  in  the  valley  of  the  Gauges,  Bronze  is  vrant^H 
ill  Africa ;  in  America,  with  the  exception  of  Peru  aud  Mexico  t  la  l^| 
norlli  of  Sweden  and  Nonvuy,  and,  I  believe,  in  tite  greater  part^| 
tlie  noithcrn  districts  of  Russia  aud  Siberia,  though  with  regard  !H 
Russian  and  Siberian  bronzes,  our  inforniation  is  still  vcrjr  detidflfl 
And  here  I  may  observe  that  I  speak  only  of  hronn?  as  appbed  to  tooH 
and  weajxins ;  its  use  tor  other  purposes  may  have  been  introdticed^| 
any  subttequent  period  of  tlie  world's  history ;  but  the  prueettce  c^| 
bmiize  weapon  imphes  either  total  ignorance,  or  at  least  titi  impwA^I 
knowledge  of  the  meano  of  hardening  the  more  useful  metal  fur  t^| 
purpose, — iron.  ^M 

Hiose  who,  wish  for  more  detailed  information  us  to  tlie  vvide^M 

*  "  Journal  of  thu  Aiiotic  Socict;  oi  Bcngul,"  vol,  xuiT,  p.  126.    Jufr,  lfi6^^| 
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upon  which  the  succession  of  the  stone,  bronze,  and  iron  ages  has  been 
determined,  would  do  well  to  refer  to  Sir  John  Lubbock's  remarks  upon 
this  subject,  in  Prehistoric  Times,  It  may,  however,  be  useful  to  enu- 
merate briefly  some  of  the  chief  points  which  have  been  adduced  in 
support  of  the  opinion  that  the  employment  of  these  materials  corre- 
sponds to  successive  stages  in  the  development  of  civilization  in  Europe. 
Istly.  Not  only  do  the  Roman  writers  mention  iron  as  being  the  metal 
used  by  them  in  their  time,  but  they  also  speak  of  its  employment  by 
the  barbarian  nations  of  the  noi*th,  with  whom  they  came  ui  contact,  and 
the  word  "ferrum,"  irow,  was  with  the  Romans  synonymous  with  sword. 
2ndly.  Although  numerous  fluds  of  iron  implements  of  the  Roman  period 
have  been  discovered  in  various  parts  of  the  world,  there  has  been  no 
authentic  and  undoubted  instance  of  a  weapon  of  bronze  having  been 
found  associated  with  them,  or  with  Roman  pottery  or  coins,  drdly. 
Bnmze  implements  are  most  abundant  in  Denmark  and  Ireland,  countries 
which  were  never  invaded  by  Roman  armies,  whilst  they  are  exceed- 
ingiy  rare  in  Italy.  4thly.  The  ornamentation  of  the  bronze  implements 
is  not  Roman,  but  pre-Roman  in  character.  5thly.  On  the  other  hand, 
the  nmnerous  finds  of  bronze  weapons  which  have  been  discovered 
have  never  been  associated  with  iron,  except  in  cases  where  the 
natore  of  the  iron  implements  show  them  to  have  belonged  to  a  period 
of  transition.  6thly.  The  pottery  associated  with  bronze-finds  is 
saperior  to  that  found  with  stone  implements,  but  inferior  to  that  of 
the  iron  age,  and  the  potter's  wheel  was  unknown  during  the  stone 
and  bronze  ages.  7thly.  Silver  is  found  associated  with  iron,  but 
rarely  if  ever  with  stone  or  bmnze.  Sthly.  No  coins  or  inscriptions 
of  aoy  kind  have  been  foimd  with  bronze  implements.  9thly.  In  the 
Swiss  lakes,  settlements  associated  with  stone  and  bronze  have  been 
found  near  each  other,  as  for  instance  Moosseedorf  and  Nidau,  15 
miles  apart;  in  the  former,  bronze  is  entirely  absent,  in  the  latter,  it 
was  used,  not  only  for  articles  of  luxury,  such  as  might  denote  a  more 
wealthy  class,  but  also  for  implements  of  cx)mmon  use,  such  as  fish- 
hooks, pins,  &c. ;  it  is  improbable  that  so  marked  a  contrast  in  the  civiliza- 
tion of  two  settlements  so  close  to  each  other  should  have  existed  during 
the  same  period.  lOthly.  The  implements  and  ornaments  of  the  bronze- 
finds  are  more  varied  in  form,  showing  an  advance  in  art  upon  those 
iqppertaining  to  the  stone  age.  llthly.  The  bronze-finds  are  marked 
by  an  increase  in  the  number  of  domesticated  animals,  and  an  entire 
absence  of  some  of  the  wild  animals  of  the  earlier  period,  and  they 
aie  also  more  clearly  associated  with  traces  of  agriculture.  12thly. 
In  the  Danish  peat  bogs,  successive  strata  are  found  overlying  each 
other,  denoting  changes  in  the  vegetation  of  the  country ;  in  the  lowest 
and  earliest,  are  found  the  remains  of  pine  trees,  which  now  arc  foreign 
to  the  soil ;  above  which  are  strata,  in  which  oak  was  the  prevailing 
tree,  and  at  the  present  time  the  oaks  have  been  superseded  by  beeches. 
These  successive  strata  con-espond  in  a  general  way  to  successive 
stages  in  the  civilization  of  the  inhabitants ;  in  the  pine-bearing  strata, 
implements  of  stone  are,'  found ;  with  the  oak  trees,  implements  of 
bronze,  and  higher  up,  implements  of  iron.  It  has  also  been  attempted 
to  trace  a  sdmewhat  similar  succession  of  periods  in  the  gravels  and 
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alluvium  of  the  tori'ent  of  Tiniero,  in  Switz^rlaud ;  bat  tUo  ovldeiica 
thie  caae  is  not  coDudered  ao  satisfuctory  as  in  that  of  the  Dadah  p 
bog». 

In  Chaldea,  the  tranaition  from  sUnte  to  bronze  h^  been  trai'M 
the  relics  fnutid  iu  the  soil,  irou  Wmg  then  nsed  ouly  in  small  quu 
tiea,  and  chiefly  for  oriiuments,  as  amongst  the  Aiident  Britons  in 
tjme  oF  Cs^ar.*  In  Egypt,  where  both  bronzo  aud  iron  woapone  hi 
been  found  in  the  tombs,  the  trauaitioii  from  bronze  to  iron  is  mar 
b^  the  colour  of  the  weapons  in  the  paintingn,  and  dates,  accordiDg 
Sir  Oardener  Wilkinson,  about  b,c.  1,400.  Ileaiod  apeaka  of  u 
of  copper,  when  the  black  iron  did  not  esist.  Homer  alan  alh 
frequently  to  copper  or  bronze  implements,  and  when  iron  is  EOAntic 
always  speaks  of  it  as  requiring  mach  time  aud  labour  to  fabriaat« 
Then  we  have  tho  well-known  [lasguge  from  Luoretius,  ao  often  (jni 
in  reference  to  this  subject,  in  wliicu  the  three  ages  of  atone,  hi 
and  iron  are  mentioned  if  and  Sti-abo  mentions  the  LiisitaiiiatiaaB 
armed  partly  with  oopper  or  bronxe  weapons. J 

Many  other  quotations  might  be  given  from  ancient  authors  to 
that  tlie  existenco  of  a  bronie  age  preceding  the  use  of  iron  was  k 
to  the  ancienta,  but  I  will  not  occupy  yom-  time  further  witli  this 
of  the  subject,  seeing  that  others  far  more  competent  to  deal  ml 
than  myself  have  ftuled  to  derive  much  information  of  value  from 
source.     There  is  often  considerable  difficulty  in  det«nuioing  the  est 
meaning  of  the  writers,  when    speaking  of  the  matoria]   of  whi 
weapons  ai-e  composed,  the  same  word  being  eonietimea  used  to  eaprt 
copper,  bronze,  and  iron.    In  fact  it  may,  I  think,  safely  be  said  t 
notwithstanding  the  large  amount  of  useful  iuformatioit  that  nuj 
obtained  from  the  study  of  the  early  writers,  there  is  no  more  '~'" 
source  of  error  than  the  attempt  to  apply  ancient  history  and 
to  the  elucidation  of  prehistoric  events,    Modem  science,   and  . 
fuller  appreciation  of  the  value  of  evidence,  has  thrown  far  mora  G| 
on  prehistoric  times  than  ever  fell  to  the  lot  of  tlie  ancienta  t  and  U 
for  us,  therefore,  to  correct  their  errars,  and  not  to  be  misled  by  tt 
Professor  Max  MuUer,  in  the  second  series  of  his  "  Science  of  . 
guage,"   bus,   however,    drawn  some  important  conchisioua  on 
subject,  fix>m  the  etymology  of  words  representing  metal,  of  whidt 
may  be  useful  here  to  mvo  a  brief  abstract.    Quoting  Mr.  E.  B.  Tyl 
work  on  the  Analmac,  he  says  :  The  Mexicans  called  their  own  oot 
or  bronze  TepwttU,  which  is  said  to  have  meant  originally,  hatchet  t 
same  word  is  now  used  for  iron,  which  the  Mexicans  first  been 
acquainted  with  through  their  intercourse  with  the  Spaniards.     Ttpt 
then  became  a  general  name  for  metal,  and  when  copper  had  to  be  i 
tinguished  from  iron,  the  former  was  called  red  TtputUi,  and  tba  Ul 
black  T«pu:tU.    The  conclusion,  ho  says,  which  we  may  draw  tnm  ti 

•  "Five  Aiioient  Moiiarchie»,"  vol  i,  p.  120, 

t  Anna  aDtiqua.  rnimui,  ungufs,  dentf  >que  fuamul 
Et  InpidM,  et  item  if  Uaruiu  fragmma  rami, 
Poiteriiu  ferri  tis  eat,  icrisque  reperto, 
Sed  prior  reria  unit,  qumn  forri  cogoilUB  luui. — V.  IBBK. 

X  Stnbo,  b.  ill,  c.  iii,  0. 
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vis,,  that  MexicanwaB  spokeu  before  the  Lutroductiou  o(  iron  iiitoMexico, 
is  one  of  no  great  value,  because  we  kuow  it  from  other  Bouroea;  but 
applying  the  same  line  of  reaBOning  to  Greek,  he  says — here,  too, 
chalioe,  which  at  first  meant  copper,  came  afterwardB  to  mean  metal 
in  general,  and  chalkeus,  oiigiiially  a  copper-Bmith,  occurs  in  the 
Odyssey  m  the  aeose  of  a  blacksmith,  or  worker  of  iron.  What  does 
this  prove  T  It  proves  that  Greek  was  spoken  before  the  introduction 
of  iron.  The  name  for  copper  is  sharad  in  common  by  Latin  and  the 
Teatonic  laiiguagea,  as,  Latin  i  aiz,  Gothic ;  er,  old  high  German ;  ers, 
modem  German ;  dr,  Anglo-Saxon ;  and  the  same  word  is  represented 
in  our  Eoglifih  word  ore.  But  the  words  specifically  used  for  iron, 
differ  in  each  of  the  principal  brancheB  of  the  Aryan  family.  At  the 
same  time  the  words  originally  representing  copper  come  to  be  used 
for  metal  in  general,  and  in  some  cases  for  iron.  In  Sanskrit  of/as, 
which  ia  the  same  word  as  tea,  came  to  bo  used  for  iron,  a  distinction 
being  made  between  dark  a^ae  or  iron,  and  bright  ayc»  or  copper,  ^s 
la  Latin,  and  aii  in  Gothic,  came  to  be  used  for  metal  in  general,  but 
was  never  used  for  iron.  Ait,  however,  accoi'ding  to  Grimm,  gave 
rise  to  the  Gothic  word  eijarn,  meaning  iron.  In  old  high  German 
liiam  ia  changed  into  Uam,  later  to  tsaa,  and  lantly  to  ato  modern 
rifen,  while  the  Anglo- Saxon  tisrn  is  converted  into  irm,  and  ultimately 
to  ijwi.  The  learned  Professor  sums  up  his  researches  on  this  subject 
as  follows  : — "  We  may  conclude,"  he  says,  "  that  Sanskrit,  Greek, 
"  Latin,  and  German  were  spoken  before  the  discovery  of  iron,  that 
'■  each  nation  became  acquainted  with  that  most  useful  of  all  metals 
'■  after  the  Aryan  family  was  broken  up,  and  that  each  of  the  Aryan 
"languages  coined  its  name  for  iron  from  its  own  resources,  and 
"  marked  it  by  its  own  national  stamp,  while  it  brought  the  names  for 
"  gold,  silver,  and  copper  from  the  common  treasury  of  their  ancestral 

These  remarks  point  to  a  very  remote  period,  and  to  an  Aryan 
origin  for  the  first  knowledge  of  copper  and  bronze,  but  on  the  other 
hand  much  has  been  written  in  favour  of  a  Semitic  origin,  especially  by 
Professor  Nilfison,  who  beUeveo  that  he  has  discovered  ti'acts  of  that 
people  even  on  the  coast  of  Norway. 

The  employment  of  war  chariots,  which  are  known  to  have  been 
uBsd  by  the  Britons,  and  vestiges  of  which  have  been  found  in  their 
irraves,  imply,  it  is  said,  Semitic  influence.  Much  stress  is  al>^o  laid 
<i[jon  the  resemblauce  of  some  of  the  ornaments  found  on  the  Danish  and 
ilier  bronzes  to  those  in  use  by  the  Phceuicians.  More  especially  the 
-.(lical  ornaments  which  Professor  Nilsson  traces  to  that  source,  through 
[iieeDgravings  on  weapons  in  the  bronze  age  tumuli.  Against  this,  bow- 
ever,  it  may  bo  urged  that  the  spiral  ornament  has  a  very  wide  distri- 
bution, extending  over  modem  Africa,  ancient  Egypt,  Gi'eece,  China, 
Sew  Guinea,  Mexico,  and  South  America,  and  even  to  New  Zealand 
and  the  A.siatic  Isles.  In  illustration  of  this  I  have  aiTanged  upon 
Plate  XXXIII  a  series  of  illustrations  of  spiral  ornaments  from  various 
countries,  showing  how  universally  it  ia  distributed  over  the  globe, 


L 


•  Max  MiUler,  "  Sciaiiuo  of  languago,"  flnd  seriflB,  pp.  2!9  to  237, 
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Fig.  12,  JB  fi-oin  a  Now  ZealEuul  caiioo  in  my  cnUection ;  Fig.  l.S,  fftnijH 
club  braiiglit.  frfirn  Now  fJiiinea  by  tho  CommandLT  uf  tbe'"Satli^| 
enake,"in  1849,  mid  now  iiiiriyroUt'Ctiou;  Hjj.  U,  from  Cbtna  i  Fig. IH 
from  ancient  Egyiit;  Fiij.  16,  fmm  Greece;  Fig.  17,  fi'oma  Dauiahbm^l 
flwoiilj  Fi{r,  18,  froiiiati  Irish  bronae  bi-oocli  in  my  ccillectioiii  gig.  ^^ 
fi'om  tUo  Swiss  IhIicb,  tigiiivd  in  Dr.  Keller's  worlt ;  Vig.  20,  an  itsl 
ornament  in  my  collectiou  from  Central  Africa ;   Fipf.  21,  hii  iron  uniiB 
ment  nn  a  clnb,  from  tliu  Bight  of  Benin,  West  Africa,  in  the  f^liHnl 
Collection;  Fig.  22,  an  ornarauut  una  wooden  ari'owlieti^,  lu  the  Chri^9 
CollectjoD,  probably  [mm  one  of  the  Melaucsiao  isles ;  Fig.  S3,  (naV 
HallBtAtt ;    Fig.   24,    a  rane  arrnw-head   from  the   AmaitoDR,  SfflilS* 
America  i  Pig.  25,  a  spindle  whirl  from  Mosico ;  Pig.  20.  on  a  brann    ' 
shield  fi'om  tht^  CaucaBUS;  Fig.  27,  an  nrnnmcnt  on  a  breceh-t  fmrn 
Hindustan,  in  the  British  MiiHcinn ;    Fig.  28,   rui  timiuDont  cam4 
upon  the  fitones  of  New  Grange,  in  Ireland;  Fig.   2a,  frrmi  a  Sew 
Zealand  cajioe.      Compare  the  two  last  figni'es  with  Fig.  Ml,  a  Btimt- 
weight  in  my  rollection  lately  fished  up  on  the  coa»t  of  Kent,  wliil^f 
dredging  fnr  whelks ;  the  ornamentation  so  closely  reaeiubles  the  S.  v- 
Zealand  pattern,  and  at  tho  Bamo  time  that  of  thMBtniic  cnrvin-^  -' ri- 
European  tumuli,  that  conaidering  the  circumstance  of  itj*  ih-i 
it  is  pnrely  a  matter  for  conjecture  wlmther  it  is  t«  be  referrtii  r.. 
antiquities  of  this  country,  or  haa  lieun  dropjied  overboard  ly 
vessel  returning  from  our  Sonth  PaciHc  colonial.     We  Ht'e  l^-niii 'L'-' 
examples  that  the  spiral  ornament  cannot  be  regardt-d  ae  Virhin-in.; 
exclusively  to  any  one  race  ;  it  is  a  contrivance  derived  simply  Hi'inn  ■ 
coil  of  string,  the  source  from  wliicli,  and  also  from  straw  plainnv, 
nearly  all  barbaric  ornamentation  had  its  origin ;  it.  is  n  proof  niertij  nI 
barbaric  origin,  an  evidence  of  continuity  from  the  earliest  periwiil  "I 
art. 

Mr.  Franks  in  his  remarks  at  the  Pai-is  Meeting  of  the  Inter 
Congress  of  Prehistoric  Arclifeology,  has  summarily  disposed  a 
question  of  Phoenician  ornamentation,  by  observing  that  the  PI 
ciana  were  copyists,  taking  their  style  from  Egypt,  Greece,  or  S 
according  to  the  fasliion  of  the  period,  and  that  in  point  of  ( 
Phceuician  style  of  art  has  never  existed. 

Amongst  those  who  have  upheld  the  theory  of  the  oripn  of  t 
from  Phoenician  snurceB,  may  be  mentioned  Mr.  lluworlli,  in  a 
lately  published  in   the  sixth  volume  of  the    "  TransactioMB  of 
Ethnological  Society  ;"  and  Sir  John  Lubbock,  though  not  conm^t^ 
himself  to  the  same  view  as  regards  the  origin  of  lironr^,  lias  tj 
less  been  at  the  pains  of  ably  defending  the  ancient  authors  whoi| 
of  Phceuician  intercourse  with  Bi'itaiu  fivm  the  altauks  mode  n 
them  by  Sir  George  Cornewall  Lewis. 

This  being  the  existing  stfit«  uf  our  knowledge  in  regud  t( 
introduction  of  bronze,  and  the  variety  of  opinion  ou  the  subject  W 
as  wo  have  seen,  considerable,  the  task  before  us  will  be  to  asc 
as  far  as  majy^  he  possible  from  the  implements  themselves,  the  b 
of  their  origm.  by  examining  carefully  their  construction  in  the  v»r 
regions  in  which  they  occur,  and  by  tracing  the  geographical  distii 
tion  of  thoue  details  of  farm  which  show  evidence  of  oonnectioD,  tl 
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by  to  determine,  if  possible,  the  sources  from  which  they  were  derived. 
Whatever  degree  of  veracity  we  may  be  disposed  to  attribute  to  early 
history,  we  must  at  least  admit  that  the  implements  have  this  advantage 
over  written  testimony  of  any  kind,  that  they  cannot  intentionally  mis- 
lead us.  If  we  draw  wrong  inferences  from  them  the  fault  is  our  own. 
We  shall  iind  the  evidence  very  fragmentary  as  yet,  but  sufficient  to 
prove  that  it  affords  a  valuable  source  of  information  whenever  suffi- 
cient materials  are  collected  to  enable  us  to  work  out  the  problem  to 
its  legitimate  ends. 

On  the  present  occasion  I  propose  to  confine  dq^  remarks  to  showing, 
by  means  of  the  accompanying  table  (Plate  XXXII),  tiie  distribution  of 
acme  of  the  commoner  varieties  of  the  copper  and  bronze  celt,  an  instru- 
ment which,  like  its  prototype  in  stone,  appears  to  have  been  employed 
both  as  a  tool  and  weapon  for  all  the  various  purposes  to  which  it  was 
capable  of  being  turned,  and  to  have  been  used  not  merely  as  a  hatchet 
and  battle-axe,  but  also  to  have  been  sometimes  hafted  on  the  end  of  a 
straight  handle,  to  be  used  as  a  spud  or  crowbar,  and  even  perhaps,  as 
some  of  the  forms  appear  to  indicate,  as  a  spade  in  tilling  tne  ground. 

The  table  is  arranged  upon  the  same  plan  as  Plate  II  of  my 
last  lecture,  and  is  intended  to  serve  as  a  continuation  of  Plate  I 
of  the  same  lecture,  showing  a  further  development  of  the  same 
weapon.  The  successive  developments  are  arranged  in  order  by 
classes  from  left  to  right;  the  sevei*al  localities  are  sepai-ated  by 
horizontal  dotted  lines,  by  means  of  which  are  seen  the  vaiious 
types  prevalent  in  each  locality,  in  so  far  as  I  have  been  able  to 
ootain  drawings  from  published  sources;  there  can  be  no  doubt, 
however,  that  the  table  is  still  very  imperfect,  and  that  considerable 
additions  may  be  made  to  it  hereafter.  On  the  left,  in  Class  A,  will 
be  found  celts  with  convex  surfaces,  identical  in  form  to  those  con- 
structed of  stone,  the  relative  antiquity  of  which  is  shown  by  their 
being  almost  invariably  of  pure,  or  nearly  pure  copper.  It  has  been 
sugg^ested  that  this  form  may  have  been  adopted  on  account  of  its  being 
more  easily  produced  by  beating  the  copper,  and  that  its  resemblance 
to  the  stone  celts  is  not  necessarily  a  proof  of  age ;  but  there  is  no 
reason  why  Class  B  should  not  bo  as  easily  formed  as  Class  A  by  this 
means,  and  many  are  so  formed,  as  may  be  seen  in  the  table.  Moreover, 
Fig.  3a  is  a  broruse  celt  of  the  earlier  form,  taken  from  Prehistoric  Timea^ 
and  as  this  must  have  been  cast  in  a  mould,  its  peculiar  shape  can  only 
be  accounted  for  by  supposing  it  to  have  been  constructed  m  imitation 
of  the  stone  celts.  In  passing  from  Class  B,  a  gradual  development  of 
form  may  be  traced,  commencing  with  a  slight  stop  or  ridge  across, 
and  rudimentary  flanges  along  the  side  of  the  shaft  of  the  blade,  de- 
veloping in  size  and  improving  in  form,  no  doubt,  as  the  art  of  casting 
bronze  became  gradually  perfected.*  These  stops  and  flanges  are  at  first 

*  Sir  Bichard  Colt  Hoare  found  four  of  these  oolts  in  the  Wiltshire  barrows, 
with  rudimentary  flanges  along  the  side  edges  of  the  blade  that  had  been  formed  by 
beating,  and  similarly  formed  flanges  have  also  been  noticed  upon  celts  from 
Ireland,  thereby  leading  to  the  supposition  that  Class  B  may  have  been  conyerted 
into  Class  D  in  this  way,  before  the  casting  process  was  applied  to  the  formation  of 
the  ilanget. — ^A.  L.  F. 
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raised  on  the  sorfaco  of  the  binds,  but  by  dn^^re^,  the  n 
ia  offectod  by  sinking  a  groovii  in  the  blude,  to  rconi™  the  handlfc 
thereby  economising  (lie  met^l,  and  iiroduciiid  a  moro  oyrmiietrii 
form  ;  the  flan^a  were  at  the  same  time  l>ent  over,  and  nltimately  n 
with  a  cavity  ou  each  side  to  receive  the  handln,  and  obviatti  the  now . 
Bity  for  binding  on  the  celt  with  tbongs.  This  led  by  degrewt  to  thi 
ultimate  perfection  of  the  weapon,  by  the  introduction  of  thit  mn' 
type,  whioh  is  assodated  with  weapons  of  iron,  and  ie  someLiroeH  il 
constructed  of  that  mct-al. 

Tho  order  of  development  here  adopted  ie  ia  the  main  that  fnllmra 
by  Sir  William  Wilde,  iii  his  eatalogue  of  the  Musi-nra  of  the  Roys 
Irish  Academy,  but  I  bavo  omitted  all  mention  of  brancli  varietiM,  t 
they  do  not  servo  my  purpose  of  illustrating  the  ooiitiimit.y  of  d«vel<^ 
meat,  though  they  are  valuable  in  sho^ng  the  connfiotion  \  ■ 
localities. 

Although  the  course  of  development  appears  to  have  followed  thi 
order  here  indicated,  it  ie  not  nnlikely  the  eariier  forms  may  hare  co** 
tinued  in  dso,  and  may  even  have  continued  to  bo  constructed  at  lU 
same  time  as  the  later  forms.  The  earlier  and  lees  complicated  type 
being  easier  of  constructJou,  and  being  eqnally  serviceable  for  boh 
purpoees,  would  continue  to  be  made,  in  the  same  w»y  that  emootl 
norcs  and  rifle  barrels,  raw  boats,  sailing-vessels,  and  steam-packM^ 
coTitiime  to  be  iiaed  simnltaneouBly  in  oor  own  time. 

Tbo  progress  of  developraent  of  this  weapon  will  be  better  midei^ 
stood  by  a  detailed  reference  to  the  figures. 

Reflrenct  to  Oie  Figures  in  Flalt  XXXII, 

COPPER,   DR0!4ZB,   AKD  IRON  CELTS. 

CtASS   A. — Copper    celtB    from  varioua    localities,    having  c 

BiirfaceB,  in  form  re*embliDg  those  of  stone. — t'igs.  1,  2,  and  S,  fra 
Ireland,  in  ray  colUction. — Fig.  8a,  a  bronze  celt  of  the  samo  form,  fa 
Le  Puy,  France,  Prekiaoric  Timti;  p.  27, — Fig,  4,  copper  celt  foiL 
at  Blengow,  Mecklenberg  Schweriii  Musenm,  JTocfP /"ern/es.— Pig.  I 
copper  colt  from  tho  lake  dwellings  of  SippUngen,  Switzerland,  fom 
embedded  in  a  coating  of  clay  (mould?).  See  The  Lake  DweUingts 
BuiiUtrland,  hy  Keller,  translated  by  J.  E.  Lee,  p.  121.  plate  xxix — Kg.i 
copper  celt  found  in  an  Btrusc^n  tomb,  and  now  in  tho  Berlin  MuM" 
See  Catalogue  of  the  Royal  Irish  Academy,  brontf,  pp.  3R7,  S9fi, 

Class  B. — Copper  and  bronze  celts  from  various  l(x-alitie«,  ban 
flat  concave  sides,  and  a  rectangular  cross  section,  showing  «  grada 
enlargement  of  the  cutting  edge. — Figs.  7  to  12,  copper  c»ltB  f 
Ireland,  in  ray  collection  showing  a  gradual  enlargement  of  the  cutL. 
edge. — Figs.  13, 14, 15,  ditto,  ditto  of  bronze,  the  aides  more  concave,  «L 
the  cutting  edge  more  expanded.— Fig.  16,  bronze  celt,  of  similar  (nn 
from  Denmark  {Ajbildningtr  af  Darubti  Oldiagtr  og  Mindetmarifr  n 
A.  P.  Madnen,  jffejle  iii,  Fig.  1).— Fig.  17,  rapper  celt  from  SteinfM 
in  the  collection  of  Professor  DiefCenbach,  at  Pripdherg,  Lindtntehm 
Plate  3.— Fig,  18,  ditto  of  copper,  found  near  Maius,  Mna^mi 
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Hainz,  Linchnschmit^  Plate  3. — Fig.  19,  the  same  form  of  bronze  from 
near  Mainz,  Lindemchmit, — Fig.  20,  the  same  form  of  bronze  from 
Italy,  British  Museum,* — Figs.  21,  22,  23,  the  same  form  of  copper 
from  Hungary,  Keller^  p.  219,  Plate  kviii.— Figs.  24,  25,  26,  similar 
forms  of  bronze,  with  rectangular  holes,  from  the  Island  of  Thermia, 
Oreek  Archipelago,  British  Museum. 

CLAfts  C. — Bronze  celts  of  the  same  outline  as  Class  B,  but  having  a 
cross  ridge  or  stop  on  both  faces,  to  prevent  the  blade  from  burying 
itself  in  the  handle. — Figs.  27,  28,  bronze  celts  from  Ireland,  in  my  col* 
Uctian  ;  this  form  is  common  to  the  British  Isles. 

Class  D.f — Bronze  celts,  having  four  longitudinal  ridges  or  flanges, 
one  on  each  edge,  but  no  cross  stop.  The  flanges  are  for  the  purpose  of 
fixing  the  blade  in  a  bent  handle ;  they  exhibit  a  gradual  development 
of  the  flange,  and  an  expansion  of  the  cutting  edge,  which  latter  takes 
a  semi-circular,  and  in  some  cases  nearly  a  circular  form. — Figs.  29, 
80,  from  Ireland,  in  my  collection  showing  front  view  and  section.^ 
Fig.  81,  from  Versailles,  in  my  collection^  with  section. — Fig.  82,  from 
France.  See  Matiriaux  pour  VHistoire  de  VHomme^  with  side  view. — 
Fig.  88,  from  Loyette,  Department  of  Isere,  from  Horcs  Ferales,  front 
view. — Fig.  84,  from  the  South  of  France,  British  Museum,  the  blade 
very  circular. — Fig.  35,  from  Alps,  in  Ard^he,  British  Museum,  the 
droular  form  of  the  blade  still  more  developed.  This  form  appears 
peculiar  to  the  neighbourhood  of  the  Rhoue.J — Fig.  86,  from  France ; 
see  Matiriaiuxy  ^.,  with  side  view. — Fig.  87,  from  Denmark,  in  the 
British  Museum,  of  copper ;  this  form  is  rarely  found  in  copper,  with 
section. — Fig.  88,  from  Denmark,  of  bronze,  from  Madsen's  Afhildninger, 
4re»i  Hefte  iii. — ^Fig.  89,  ditto  with  semi-circular  blade,  Madsen,  Hejte 
fiL — Fig.  40,  from  Hessen,  and  now  in  the  collection  at  Hanover, 
JUndenschmit,  Hefle  i,  Taf.  iii. — Fig.  41,  from  near  Baltringen,  Linden- 
9ckmit, — Fig.  42,  from  Neinheilingen,  in  Thuringia,  British  Museum,  with 
section. — Fig.  43,  from  the  Terramara  Beds,  Castione,  Switzerland ; 
with  section,  Keller,  Plate  lix. — Fig.  44,  from  Unter  Uhldingen  ;  with 
section,  Keller,  Plate  xxix. — Fig.  45,  from  the  Terramara  Beds, 
Castione ;  with  section,  KeUer,  Plate  lix. — Fig.  46,  from  the  Terra- 
ifiara  Beds,  Castione;  with  section,  KelUr,  Plate  lix. — Fig.  47,.  from 
Hallstatt,  in  Austria,  Das  Grabfeld  von  Hallstait  in  Oberosterreich  und 
dessen  Alterthumer  von  Dr.  E.  F.  von  Sacken,  Taf.  vii ;  with  side  view. — 
Fig.  48,  ditto,  ditto,  found  with  the  body  of  a  child.— Fig.  49,  ditto, 
the  shaft  of  bronze,  and  the  blade  of  iron,  from  Hallstatt. — Fig.  50,  the 
same  form  in  iron,  also  from  Hallstatt,  tit  3/r.  John  Evan*s  collection. — 
Figs.  51  and  52,  similar  forms,  in  bronze,  from  Italy,  in  the  British 

*  I  haye  been  enabled  to  take  drawings  of  these  celts  in  the  British  Museum, 
through  the  kind  permission  of  Mr.  A.  W.  Franks. 

t  The  forms  included  in  classes  D,  E,  F,  and  G,  are  commonlj  known  under  the 
name  of  paaUlab  or  paUtavCf  a  word  of  Scandinavian  origin,  said  to  have  designated 
the  weapons  employed  by  some  northern  tribes  for  battering  the  shields  of  their 
enemies.  Iron  implements  like  the  Irish  loyy  and  called  paalstahsy  are  still  used  in 
Iceland,  either  for  digging  in  the  groimd  or  breaking  the  ice. — Catalogue  of  the 
Mntemm  ofiheR.L  Academy ^  Bronze^  p.  861. 
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Mweum. — Fig.  53,  the  same  form,  from  Telsch,  Viina,  Hnssia,  ii 
British  Museum  ;  with  two  sectione. 

Cuiss  E. — Brfjnze  celta  li.iving  both  the  ci-oas  atop  am!  thel( 
tudinal  Uanges.  lu  the  earlicat  fonn,  the  cross  stop  aiid  flaugea  m 
raised  upon  the  faces  of  the  blade,  aa  iji  class  D.  In  the  tuorc  in 
proved  form,  the  upper  part  of  the  shaft  of  tlie  blade  is  hollowed  bo  i 
to  answer  the  aame  purpose  and  economise  the  metsU  Fig.  54.  fra 
Ireland,  with  rudiroentaiy  stop  and  flanges,  in  my  collection.  Fig.  S 
and  50,  ditto  ditto,  with  rudimentary  stop,  the  flanges  more  develops 
m  mif  coUtction.  Fig.  57  showing  a  development  of  both  stop  ai 
flange,  ditto,  cUtto.  Fig.  .58  showing  the  stop  aud  flange  further  d 
■veloped,  and  the  metal  of  the  upper  part  of  the  blade  slightly  sun 
ditto,  diiio.  Fig.  59,  a  further  development  of  the  same,  the  metal  i 
the  upper  part  of  the  shaft  of  the  blade  reduced  to  a  minimnm. — Fi| 
60,  the  same  form  ae  Fig.  54,  from  Denmark,  Madssn,  Uefie  m. 
Fig.  61,  from  near  Mainz,  Lindenschmit,  Taf.  iii, — Fig.  62,  from  t. 
Museum  at  Wiesbaden,  Lintknschmit,  Taf.  iii. — Jlg.  63,  from  Alton 
in  Courland ;  this  fonu  has  some  affinity  to  Class  G,  but  is  iiitrodno 
here  on  account  of  the  expansion  of  the  blade, — Figs.  Gj,  66,  snd  S 
^om  Italy,  in  Ihe  Britith  Mtistam,  the  metal  of  the  shaft  slightly  stu 
to  produce  a  stop. — Fig.  67,  from  Fiesole,  Italy,  the  metal  part  of  tl 
shaft  further  reduced. — Fig.  68,  from  Baron  von  Stackeiburg'a  oollac 
tioo,  in  the  British  Mufeum,  also  described  in  Klemm,  Werktevgt  « 
Waff"/!!!,}).  103,  Jig.  ISO,  said  to  be  from  Greece,  but  its  close  r 
blance  to  those  from  Italy  is  remarkable. 

Class  F. — The  same  form  as  Class  E,  but  having  the  flanges  b 
by  hammering  over  the  stop ;  tho  flanges  appear  to  have  been  c 
npight,  as  in  Olaas  E,  and  to  have  been  bent  over  the  cleft  luui_ 
after  hafting  {  by  this  means  the  necessity  for  binding  the  blade  a 
with  thongs  was  obviated.  Tliis  class  forms  a  transition  to  t)w  Bodn 
type. — Vig.  69,  70,  71,  from  Ireland,  in  my  eoUectiou. — Fig.  72,  fr« 
the  Royal  Irish  Academy  collection,  having  a  loop  on  the  side.  ,8 
Cataliyue,  It.  I.  A.,  Jirtmie,  page  370.  The  introduction  of  tlia  lofl 
appeal's  to  be  synchronous  with  the  abandonment  of  the  binding,  U 
overlapping  flanges  answering  that  |iur|Ki9e  by  enclosing  the  bei 
portion  of  the  handle,  and  requiring  only  that  it  should  Ik<  fastt.. 
by  the  loop  to  prevent  its  falliug  oft  the  end  of  tlie  handle. — Fig.  7J 
from  Denmark,  in  my  eolleclion. — Figs.  74,  73.  from  Deumark,  Jfadm 
Hejie  m. — Fig.  76,  from  tho  Museum  at  Hanover,  LindetueAmt^ 
Fig.  77,  from  the  Museum  at  Munich,  Lindenachmit,  Taf,  iv. — Fig.  7 
from  MOringen,  Switzerland,  KeUer,  PL  xli. — Fig.  79.  from  SidaL 
Steinberg,  Switzerland,  Keller,  Pi.  xxxv.— Fig.  80.  from  HaUsIat 
Ym  Sacken. — Fig.  61,  from  Italy,  British  Museum. 

Class  0. — The  pocket  type :  the  bent  portion  of  tie  handle  in  thi 
case  waa  retniued  in  its  place  by  pockets  cast  on  eacli  side  of  the  shai 
of  tho  blade ;  it  seems  donbtfiil  whether  this  or  Cla>iB  F  is  to  be  r» 
garded  as  the  nearest  approach  to  the  socket  type.  lu  Clam  P  tb 
overlapping  was  produced  by  hammering  the  metal  i  but  Class  0  is 
furtlier  advance  in  the  caeting  process. — figs.  82  and  83,  from  IreUoi 
in  mi/  collection ;  the  latter  With  loop,  the  pixketa  or  pooches  to  teoeivs 
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the  points  of  the  bent  handle  are  shown  in  the  sections. — Pig.  84, 
from  Prance.  See  Matericmx  pour  tHistoire  de  rHomme, — Fig.  85, 
found  12  leagues  south  of  Oviedo,  Spain,  in  the  collection  of  the  Society 
of  Antiquaries, — Pig.  86,  from  Andalusia,  Spain,  British  Museum, — 
Pig.  87,  from  Denmark,  Madsen,  Hefte  iii.— Pig.  88,  from  the  collec- 
tion at  Munich,  Lindenschmit, — Pig.  89,  from  the  collection  at  Hanover, 
Lindenschmit. — Pig.  89a,  an  iron  celt  of  the  same  form,  still  in  use  by 
the  Kalmucs,  Siberia,  Frefiistoric  Times,  p.  26. 

Glass  H. — The  socket  type.    In  some  of  the  specimens  of  Class  G, 
as  for  example,  Pigs.  82  and  83,  the  metal  portion  of  the  shaft  of  the 
blade  dividing  the  two  pouches  is  reduced  to  a  minimum.    The  next 
step  was  to  do  away  with  it  altogether  and  enlarge  the  sides  of  the 
pouches  so  as  to  form  a  single  socket.     By  this  means  the  bent  handle 
no  longer  required  to  be  cleft  to  receive  the  blade,  but  was  inserted 
whole  into  the  socket,  producing  greater  firmness,  each  blow  of  the 
axe  serving  to  fix  it  more  securely  to  its  handle.    The  loops,  seen  only 
occasionally  on  classes  P  and  6,    are  almost  invariably  present  in 
Class  H.— Pigs.  90,  91,  92,  93,  94.    Socket  celts  of  bronze,  from  Ire- 
land and  England,  in  mi/  collection ;  the  form  with  square  sides  is  very 
uncommon  in  Ireland. — In  Fig.  92  a  representation  of  the  overlapping 
flange  of  Class  P  is  cast  on  the  surface  of  the  socket. — Pig.  94a,  a 
socket  celt  of  wrought  iron  with  loop,  from  Merionethshire,  British 
Museum;  Archceologia  Camhrensis,  vol,  i,  third  series,  p,  250. — Figs.  95 
and   96,  the  same  forms    from   France.    See   Materiaux,   j-c.    The 
square    sided    celt    is   common    in  the  north    of   Prance. — Fig.  97, 
from  Alemquez,  Portugal.     Col,  Societe  des  A  chit.  Portugais, — Fig.  98, 
from  Denmark,  in  my  collection, — Pigs.  99,  100,    Denmark,   Madsen, 
Hefte  i. — Fig.  100a.,  an  iron  socket  celt,  from  the  moss  of  Nydam, 
in  Slesvik,  of  the  iron  period,  and  believed,   from  the  Roman  coins 
found  with  it,  to  be  of  the   third  century,*  Denmark  in  the  early 
Iran  Age,   by  Conrad  Engelhardt,  PI,  xv. — Fig.  101,   from    the  col- 
lection at  Hanover,   Lindenschmit, — Pig.   102,   from  the  Museum   at 
Mainz,   Lindenschmit, — Fig.   103,   socket  celt  of  iron,  from  Golssen, 
KUmm,    Fig.    195. — Pig.    104,  socket  celt  of  iron,   from  Thuringia, 
Klemm,  Fig,  194. — Pig.  105,  of  bronze,  from  (Inter  Uhldingen,  Switzer- 
land«  Keller,  PI,  xxix. — Pig.  106,  of  iron,  found  near  Marin,  Switzer- 
land, the  socket  formed  by  beating  over  the  blade  on  one  side  only ; 
the  socket  is  not  quite  completed.     See  Keller,  PL  Ixxi. — Fig.  107,  the 
same  form  of  iron,  found  near  Marin ;  the  socket  is  closed  and  com- 
pleted all  round,  Keller,  PI.  Ixxi.    These  specimens  in  iron  may  be 
regarded  as  connecting  links  between  classes  F  and  H.      Viewing 
the  occurrence  of  iron  celts  of  this  form,  it  appears  not  impossible 
that  the  introduction  of  the  socket  type,  and  the  sudden  abolition  of 
the  central  division,  may  have  been  suggested  by  the  use  of  the  more 
malleable  metal,  by  means  of  which  the  fabricator  acquired  the  art  of 
forming  a  socket  by  bending  over  the  metal  on  one  side ;  the  inutility 
of  the  central  division  would  thus  become  apparent. — Fig.  108,  bronze 
socket    celt    with    loop,    from    Halls tatt.     Von    Sacken. — Fig.    109, 

•  Frehitioric  TimeSf  p.  9. 
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exactly  the  same  fonn  in  iroD,  fi-om  IlolUtatt.  A  portion  of  tUa 
wooden  handle  ia  still  slaown  in  tbie  specimen.— Figa.  110  aud  HI, 
bronze  Bocket  celta,  from  Italy,  of  a  variety  peculiar  to  that  country, 
British  Afuseiim. — Fig.  112,  socket  celt  of  copper,  from  Hungary^ 
believed  by  the  author  to  be  the  only  known  specimen  of  pure  copper. 
Keller,  PL  Ixxviii.— Fig,  113,  bronze  socket  celt,  from  Hnngftry,  Britigh 
Museum. — Fig.  114,  bronze  socket  celt,  with  two  loops,  from  Kertdi, 
British  Museam. — Fig.  115,  bronze  aocket  celt,  fi-oni  the  province  of 
Viatka,  RusBia,  See  Mateiiaux,  ^c— Fig.  116,  bronze  socket  celt  with 
two  loops,  from  the  Onral,  Rnasia, — Fig,  117,  mode  of  haftiug.  Classes 
A,  B,  aiid  C— Fig.  118,  mode  of  hafting,  Classes  D,  E,  F,  and  G.— Fig. 
119,  mode  of  hafting.  Class  H. 

In  a  paper  lately  read  to  the  Society  of  Autiquariea  by  Dr.  Thurnam, 
he  has  drawn  attention  to  the  fact  that  none  but  celts  of  the  most 
primitive  type,  viz.,  thoae  belonging  to  classes  B,  C,  D,  and  the  most 
rudimentary  form  of  class  B,  have  been  found  in  the  British  tumuli. 
Scarcely  a  smgle  instance  of  the  more  developed  palstave  or  of  the 
Bocketed  celt  has  as  yet  been  discovered,  the  only  exceptions  being  a 
bronze  socket  celt,  found  in  a  tumulus  on  Plumptoii  Plain,  near  Lewes, 
and  a  dimicutive  bronze  socket  celt  found  in  a  tumulus  at  Arras  in  tha 
Yorkshire  wolds ;  these  Arras  barrows  arc  known,  however,  to  belonj 
to  the  iron  age,  having  produced,  amongst  other  articles  composed  o 
that  metal,  the  iron  tire  of  the  wheel,  and  trappings  of  a  war  chariot. 
We  loam  fi-om  this  that  the  discoveries  in  the  tumuli  confirm  in  point 
of  time  the  oi-der  of  development  inferred  from  a  consideration  of  tha 
implements  themselves. 

From  the  foregoing  detailed  description  of  Plate  XXXII,  we  aro 
enabled  to  draw  the  following  ooncluaioiis,  viz. ; — Istly,  That  in  each  of 
the  divisions  of  Europe  therein  represented,  traces  of  the  development  of 
the  celt,  from  its  simplest  to  its  most  complex  form,  have  been  dis- 
covered, the  earliest  forms  being  in  imitation  of  those  of  stone,  and 
being  not  unfrequently  constructed  of  pure  copper.  Where  some  of  tb« 
connecting  links  are  wanting  in  the  table  there  is  reason  to  suppose 
the  absence  of  those  links  may  be  the  result  of  imperfect  information, 
and  does  not  necessarily  imply  a  Saw  in  the  continuity  of  development* 
2ndly.  That,  notwithstanding  the  simultaneous  development  which 
appears  to  have  taken  place  in  different  countries,  we  may  nevertheleu 
observe  shght  differences  in  the  details  of  constiTiction,  which  are 
sufficient  to  give  a  distinrtive  character  to  the  celta  of  each  separate 
region.  Thus,  for  instance,  the  celts  from  Ireland  are,  as  a  general 
rule,  shorter  and  less  elegant  in  form  than  those  found  on  the  Continent. 
Class  C,  consisting  of  stop  celts  without  wings,  though  common  ia 
Great  Britain  and  Ireland,  is,  so  far  as  I  have  been  able  to  ascertain, 
unknown  on  the  Continent.  On  the  other  hand.  Class  D,  having  wings 
without  stops,  is  rare  in  Ireland,  but  common  in  France,  Dwimark, 
Germany,  and  Switzerland.  The  development  of  this  class  of  celt 
into  a  nearly  circular  edge,  as  represented  in  Figs.  34  and  35,  is  pecu- 
liar to  the  south  of  France,  though  traoes  of  it  are  observable  in  tha 
colts  from  Germany,  Fig,  40.  Class  B,  having  both  stop  aud  flange, 
is  found  in  a  more  rudimentary  stage  in  Ireland  than  elsewhere.     The 
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palstaves  of  this  form,  having  shoulders  on  the  side  of  the  blade,  are 
peculiar  to  Italy  and  Switzerland,  Figs.  66,  67,  and  68.  Class  F,  with 
overlapping  wings,  is  but  slightly  developed  in  Ireland,  but  is  fully  so 
in  Italy,  Germany,  and  at  Hallstatt.  Class  G,  the  double  pocket 
variety,  has  its  head-quarters  in  the  north-west  of  France,  but  is  also 
known  in  Ireland,  Denmark,  Spain,  and  Grermany ;  it  is,  in  so  far  as  I 
have  been  able  to  ascertain,  unknown  in  Italy.  Class  H,  the  socket 
type,  varies  greatly  in  different  countries,  the  square  form,  Figs. 
93,  94,  95,  96,  100,  and  102,  is  exceedingly  rare  in  Ireluid,  but  com- 
mon in  France.  The  socket  celts  from  Italy,  Figs.  110  and  111,  are 
of  peculiar  type,  and  evidently  derive  their  form  from  the  winged 
palstave  of  the  same  country,  Fig.  67.  Soicket  celts  of  iron  have 
been  found  at  Hallstatt,  in  Switzerland,  Denmark,  Germany,  and 
North  Wales.  The  representation  of  the  overlapping  wings,  cast  on 
the  surface  of  the  socket  celt.  Figs.  92  and  101,  is  conmion  in  England 
and  Germany,  but  exceedmgly  rare  in  Ireland.  The  double-looped 
socket  celt.  Figs.  97,  114,  and  116,  appears  to  be  especially  charac- 
teristic of  the  Eastern  provinces  of  Russia  and  Sibma,  though  found 
occasionally  elsewhere. 

In  attempting  to  account  for  the  varieties  which  I  have  described 
in  the  details  of  construction,  coupled  with  a  general  uniformity  of 
design  throughout  the  entire  region  of  distribution  of  these  weapons, 
we  may,  I  think,  draw  an  exact  parallel  between  the  development  of 
bronze  celts  and  the  development  of  the  forms  of  cannon  between  the 
fourteenth  and  the  nineteenth  centuries.  From  Europe  to  China 
we  know  that  the  form  of  cannon  has  developed  upon  the  same  plan. 
In  the  same  way  that  the  overlapping  wings  of  the  palstave  were 
represented  on  the  faces  of  the  socket  celt,  so  the  rings  of  metal  which 
bound  together  the  bars  of  which  the  ancient  bombard  was  composed, 
were  represented  on  the  surface  of  the  cast  bronze  cannon  which 
superseded  it.  In  every  country  the  general  type  of  development  of 
cannon  has  been  the  same,  but  the  details  of  construction  have 
varied  in  each.  Even  in  our  own  time  the  introduction  of  breech- 
loaders has  been  synchronous  throughout  Europe ;  but  the  French 
and  English  cannon  are  not  perfectly  identical.  Now,  the  cause 
id  this  is  sufficiently  well  known.  There  has  been  constant  inter- 
ccnnmunication  between  the  several  countries  throughout  the  whole 
1^  period  of  the  development  of  this  weapon.  Each  new  improve- 
ment as  it  occurred  has  been  conmiunicated  from  one  country  to 
[;  another,  either  by  contact  in  war,  or  by  peaceful  intercourse,  but  each 
jpOQutry  has  fabricated  its  own  weapons,  and  has  by  that  means  con- 
red  to  give  them  a  national  character. 

8o  in  Eke  manner  we  must  assume  that  the  development  of  the 

use  celt  extended  over  a  long  period  of  time ;  that  each  new  im- 

fement  was  communicated  from  tribe  to  tribe  and  from  nation  to 

ion ;  but  that  each  country  manufactured  its  own  implements,  and 

ed  in  the  construction  of  them.     The  proof  that  this  was  the 

is  found  in  the  circumstance  of  moulds  for  castinj^  them  having 

fomid  in  different  countries.    Fig.  31,  plate  xxxiii,  represents  a 

\  mould,  found  at  Ballynahiuch,  co.  Down,  Ireland,  and  figured  in 
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the  Catalogue  of  the  Royal  Irish  Academy ;  it  la  adnpted  tor  castinj 
relta  of  the  Class  B.  Fig.  32,  a  stone  mould  for  Cla8S  (i,  found  ( 
Montaigu.  neiir  Valoignes,  Normandy,  and  is  taki^  from  a  cast  a 
the  Museum  of  the  Society  of  Antiquaries.  Fig.  33.  a  Rt"np  nwul 
for  Class  H,  from  Kilkenny,  Ireland.  Fig.  34,  two  halves  of 
bronze  mould  for  Class  E,  fntm  Morges,  Svfitzeriund,  figured  1 
Kelier,  Plate  xxxis.  Fig.  35,  two  halves  of  a  bronsw  mould  U 
Class  H,  found  in  the  Forest  of  Biicqiiebec,  Normandy,  hi  the  Mat 
of  the  Society  of  Antiquaries,  Fig.  30.  one-half  of  a  bmiize  in 
for  Class  H,  from  Bnglaud.  figured  iq  the  Catalngue  of  the  B  , 
Irish  Academy,  hrouzc,  page  3tl3.  In  Ibe  three  lai^t  spedmeiu 
will  be  seen  that  the  mode  of  titthig  the  two  halves  together,  i 
03  to  prevent  the  escajw  of  the  metal,  is  by  means  of  a  ridgo  i 
one-half,  fitting  into  a  groove  in  the  oiher.  It  is  improbabUt  tb 
a  contrivance  so  identioil  as  this  should  have  arisen  indcpaitdeirt 
ill  the  three  countries.  Further  proof  of  connection  is  shnwn  | 
the  identity  of  the  ribs  in  the  interior  of  the  sockets  of  celta  betongingi 
Class  IL  Figs.  37  and  M  represent  sections  of  socket  celts  fi-om  Iielao 
the  former  showing  three,  the  latter  one,  longitudinal  rib  of  raia 
metal  nmniug  from  the  bottom  of  the  socket  for  some  diataace  up  tl 
aide  of  the  interior  of  the  socket  Fig.  39,  ia  the  section  of  a  sot ' 
celt  from  Denmark,  in  my  collection,  naving  one  rib  of  the  same  k 
It  has  been  suggested  that  these  ribs  represent  the  interstices  bctwM 
slices  of  the  core,  by  means  of  which  the  socket  was  formed  in 
ingj  if  HO,  the  cores  must  have  been  constructed  of  some  hard  i 
nd,  Gutin  shces,  in  orderto  facilitate  their  removalfrnm  the  socket  whi 
formed.  Several  objeftions  may.  however,  be  urged  against  this; 
the  first  place,  no  such  cores  have  ever  boon  discovered,  which  tends  t 
the  supposition  that  the  cores  must,  in  all  probability,  have  been  o 
sti-iicted  of  clay;  in  the  second  place,  it  will  be  seen  by  reference 
Fig.  20  that  this  celt  has  only  one  central  rib ;  if,  tbereftxt 
the  rib  was  formed  by  the  metal  pressing  into  the  interatia 
between  the  slices  of  the  core,  it  is  evident  that  the  core  in  ik 
case  had  only  two  slices ;  but  it  will  be  seen  thiit  the  apertnis  4 
the  socket  expands  towards  the  bottom,  and  it  would  havo  bM 
impossible,  therefore,  to  extract  the  core  if  it  were  divided  into  an 
two  parts. 

Tho  theory  of  core  slices  must,  therefore,  be  abandoned,  and  we  M 
driven  to  the  conclusion  that  the  ribs  must  have  been  intentional,  eitli 
to  give  strength  to  the  celt,  which  is  unlikely  from  the  gr«at  thic^lK 
of  the  metal,  or  to  form  channels  for  the  passage  of  tho  metal  ut  cai 
ing,  or,  what  is  more  probable,  to  serve  the  purpose  of  gripping  t 
portion  of  the  wooden  handle  which  fitted  into  the  socket,  and  prevr- 
ing  its  shifting  with  the  blows  of  the  weapon.  Fig.  3U  represents  CI 
ribs  at  the  bottom  of  the  socket  of  a  celt  from  Denmark,  in  ray  wj  _ 
tiou.  \Vhftt«ver  may  have  been  the  purpose  for  whicli  the  ribs  w* 
formed,  their  identity  in  the  implements  of  the  two  countries  serres  I 
as  an  additional  proof  of  intercourse  between  them. 

Although  moulds  for  casting  celt*  have  not  heen  found  in  Densn 
there  is  evidence  to  show,  from  vestiges  of  scorite  that  have  been  fou 
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that  they  were  there  cast  in  clay,  as  indeed  they  must  probably  have 
been  to  a  great  extent  in  other  parts  of  Europe. 

It  would  be  premature  to  speculate  upon  the  primary  sources  of  the 
bronze  civilization  of  Europe,  until  we  have  examined  carefully  tlir; 
distribution  of  the  other  weapons  belonging  to  that  period.  This  much 
may,  however,  I  think,  be  said  with  rcspect  to  the  geographical  region 
of  bronze  celts,  that  they  belong  more  especially  to  the  north  and  west 
of  Europe ;  they  have  never  been  found  in  any  of  those  countries 
which  were  occupied  by  the  Phoenicians,  nor  have  we  any  sufficient 
reason  for  behoving  that  they  were  common  in  Greece.  We  have, 
therefore,  no  evidence  whatever  for  supposing  that  the  north  of  Europe 
derived  the  first  idea  of  these  weapons  from  either  of  those  nations. 
We  certainly  have  only  negative  evidence  as  yet  for  affirming  that  they 
did  not,  but  the  burden  of  proof  must  rest  with  those  who  have  at- 
tributed them  to  the  Phoenicians.  To  what  extent  they  were  employed 
in  Russia  and  Northern  Siberia,  is  a  pomt  which  we  have  not  as  yet 
sufficient  evidence  to  determine.  I  think,  however,  I  am  justified  in 
saying  that  those  hitherto  discovered  in  Siberia  are  of  a  late  type, 
belonging  chiefly  to  the  socket  variety,  and  that  they  are  there 
often  associated  with  weapons  of  iron.  I  trust,  however,  to  have  an 
opportimity  of  entering  more  fuUy  into  this  subject  on  a  future  occa- 
sion, when  treating  of  the  weapons  of  the  later  bronze,  and  early  iron 
periods  of  Europe. 


ON  MITRAILLEURS,  AND  THEIR  PLACE  IN  THE  WARS 

OF  THE  FUTURE. 

By  Major  G.  V.  Posbery,  f^.C,  H.M.  Bengal  Staff  Corps. 

It  has  been  so  often,  and  so  convincingly  stated,  that  the  loss  of 
life  in  each  fresh  contest  stands  rather  in  an  inverse  than  a  direct  ratio 
to  the  perfection  of  the  arms  made  use  of,  and  so  evident  a  good  to  all 
engaged  results  from  any  limitation  of  the  duration  of  war  itself,  that 
I  shall  not  commence  this  paper  by  any  apology  for  such  attention  as  I 
have  paid  to  a  class  of  weapons  which  are  called  infernal  or  inhuman, 
only  by  superficial  reasoners,  or  by  those  who  fail  to  comprehend  the 
lessons  conveyed  by  miUtary  statistics. 

The  arguments  which  condemn  a  warlike  instrument  simply  on  the 
gprounds  of  its  destructiveness  to  hfe,  provided  that  it  neither  adds  new 
agony  to  wounds,  nor  new  terrors  to  death  itself,  are,  if  logically  pur- 
sued, simply  retrogressive,  and  even  if  not  recommending  by  implica- 
tion a  return  to  the  bow  and  arrow,  at  all  events  point  to  the  old  times 
of  protracted  wars,  and  deaths  from  fatigue  and  disease,  far 
exceeding  in  number  those  caused  by  the  weapons  of  an  enemy. 
We  can,  therefore,  afford  to  set  them  on  one  side,  or  rather,  we  are 
bound  to  neglect  them  altogether,  and  seriously  consider  any  invention 
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wtiicli,  uiider  tliu  a>nditiniiH  above  laid  dowu,  pi-nmisea  iia  a  monttxr- 
taiiily  deslructivefire  tliBJi  tlinttittajuable,  eirin-Mpan'iiM,  by  the  arms  W 
Iiresetit  included  in  our  war  materiel. 

I  bDj)e  to  fthow  0,6  I  continue,  good  renaoii  for  believing  that 
Mitrailleurs  belong  to  tliis  (;la§a,  aud  to  prove  that  tbey  nraat,  tlu 
fore,  po!>seBs  for  us  an  interest  which  justifies  me  in  [falling  attentit 
to  the  whole  question,  as  one  likely  Boonor  or  later  to  bccomo  of   ~ 
importance. 

I  will,  therefore,  commence  by  giviiifr  a  ebnrt  definition  of  tho  ann; 
which  1  ]jropo«e  U)  consider,  with  a  sketch  of  their  rise  and  propre™. 
deseiibinff  such  of  thetn  as  have  cirnie  iiuder  my  pw-amml  ob9en*;ilJi">. 

From  tai«  1  will  prtjceed  to  detail  tJio  effect*  which  way  re:i-^  '  i ! 
be  expected  from  them,  comparing  theac  effects  with  th'>"  i  '!■ 
weapons  of  our  present  field  ecluipment,  and  conclude  by  a  snriiin..;.  .: 
the  coneideratiouB  which  would  neem  to  asai^  them  a  definite!  plate  it 
the  armaments  of  the  future,  both  naval  ana  military.  Should  1  Id 
in  cmvinciiig  ail  of  the  necessity,  wliinh  gome  already  proclaim  to  aia 
fui'  the  adoption  of  such  an  udclition  to  materiel  already  cxteDsive  a| 
coiuplicatcd,  I  shall  in  iiny  cikse  hare  fairly  kid  before  my  readfl 
tho  main  poiutt  of  a  question  wliitli  at  the  present  momeut'  lain 
occupies  the  attention  of  those  among  mllilaiy  men,  both  at  home  ■■ 
abroad,  whose  ideas  are  neither  retrogresslvo  nor  stationary.  fl 

First  tbon  as  to  the  definition  of  the  mitrailleur ;  and  hem  1  tMnH 
scarcely  out  of  place  to  comjilain  a  little  of  the  poverty  tif  oiir  miUlM 
tecbnology,  which  contains  no  equivalent  for  Iliis  term,  one  coiiied 
will  admit,  but  coined  immediately  on  the  production  of  the  VMM 
itself,  and  adniirably  expressive  of  its  effects.  Willi  us  tlte  iwitrai'HM 
remains  either  an  adopted  word  (  is  rendered  "  machine  gOQ,"  wim 
hardly  conveys  the  idea  ;  or  again,  Americanized  into  '•  battery"  *•  J 
tho  case  of  the  "  Requa"  or  ■'  Qutling,"  gives  ua  still  less  liie  itatl 
of  a  single  instrument.  1 

OutoucI  H.  U.  Maxwell,  of  the  Hoyal  Artillery,  in  the  pri'fac*  lo  I 
adniirablo  ti'auslation  of  Colonel  Maivy's  mem<iir  on  swords,  midteJ 
remember,  a  similar  complaint  when  he  finds  himaelf  compefledl 
eipresB  the  term  "  Annts  bluncht.-' "  by  fifteen  English  words  lit  ordcH 
give  its  full  signification  Xo  the  title  of  his  author.  Till,  bowevffl>,  \ 
wit  of  some  genius  fiudit  us  a  true  KngUsh  eiiuivalont,  mitrailtoifl 
mitrailleuses,  macliine  guua,  or  batteries,  they  must  remain,  and  as  ■■ 
1  shall  proceed  to  deeciibe  them.  Mitrailleur,  tho  t<-i7n  1  linTendtidl 
in  tlie  title  of  this  paper,  perhaps  best  of  all  expresses  what  is  tatetul 
namely,  a  weapon  producing  a  hall  storm  of  comparatlvdy  ■■ 
projectiles  ]  and  to  avoid  confueion,  I  shall  apply  it  to  ttiene  inVeatfl 
indiscriuiinately,  whether  or  no  in  my  opinion  aU  are  equally  deeotM 
of  the  title.  1 

yrom  vety  early  times  the  idea  of  uniting  in  a  single  mass,  or  ttp4 
rigid  frameworli,  a  Don«dornble  number  of  bairels  of  small  oiUbnl 
bo  fired  simultaneously  or  in  rapid  succession,  \ma  boon  frequMl 
entertained,  and  now  and  again  carried  out  with  ooiuiiMra| 
ingenuity.  A 

Colonel  Muilin,  late  of  Ihe  -Ith  King's  Own,  in  lUUD  iurvstod  m 
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brought  forward  a  "war  truck"  and  "rifle  battery,"  fitted  with  a 
number  of  independent  barrels,  the  former  of  which  would  take  an 
intermediate  place  in  the  scale  of  such  inventions  somewhere  between 
Fieschi  and  the  Requa  battery,  which  indeed  is  probably  little  more 
than  an  adaptation  of  his  principle.  Again,  in  1862,  General  0. 
Vandenburgh,  of  the  American  Army,  lectured  in  this  Institution  on 
"  A  New  System  of  Artillery,  for  projecting  a  group'or  cluster  of  shot.*** 
His  gfun,  tne  details  of  which  were  very  carefully  worked  out,  and 
regarding  the  history  of  which  I  have  lately  learned  several  curious 
particulars,  resembled  in  general  principles  the  mitraillcur  Favchamps, 
and  though  inferior  to  that  weapon  in  the  use  of  loose  powder,  and  in 
the  methoid  of  ignition,  still  bears  a  strong  family  resemblance  to  both 
the  Montigny  and  French  mitraillcurs.  General  Vandenburgh  was, 
however,  in  advance  of  his  time,  the  metallic  cartridge  was  as  yet  un- 
known, and  though  he  proved  himself  thoroughly  to  understand  the 
considerations  which  give  to  such  instruments  their  special  value,  his 
system  in  its  original  condition  would  prove  but  of  little  service  as  a 
weapon  of  war. 

Other  and  older  arms  of  this  nature  are  to  be  found  in  the  Rotunda 
at  Woolwich,  in  the  Tower,  in  the  museum  of  this  Institution, 
and  in  other  collections  of  curious  inventions.  The  machine  of 
Fieschi  was  perhaps  the  first  of  them  which  produced  any  notable 
effect,  and  still  forms  the  type  on  which  sevei*al  later  weapons  have 
been  modelled.  I  think,  however,  notwithstanding  the  claims  of 
Favchamps  and  others  to  originality  of  inventicm,  and  even  some 
partial  successes  in  practical  experiment,  the  mitrailleur  as  a  weapon 
of  war  was  impossible  until  the  metallic  cartridge  had  been  brought 
to  its  present  perfection,  and  that  we  need  concern  ourselves  neither 
with  claims  nor  weapons  anterior  to  that  date,  which  indeed  is  a  very 
recent  one. 

I  am  aware  that  a  great  number  of  inventors  would  disagree  with 
me,  when  I  state  my  opinion,  that  I  am  disposed  to  consider  many  an 
invention  as  I  would  a  mass  of  metal,  objectively  it  may  be,  because 
potentially  valuable,  but  subjectively  as  useful  to  us,  as  was  the  wedge 
of  gold  to  Crusoe  in  the  solitudes  of  Juan  Fernandez,  and  I  would 
therefore  award  fully  cus  much  credit  to  him  who  forms  it  into  a  sword 
or  a  ploughshare,  that  is  who  makes  it  practically  available  for  the 
ordinary  necessities  of  life,  as  to  him  who  dug  it  out  of  the  original 
hill,  or  reduced  it  by  fire  from  its  primeval  combinations. 

Many  inventions  have  remained  useless  and  impracticable  until  sup- 
[demented  by  a  fresh  discovery,  or  by  some  trifling  improvement,  tlie 
combination  being,  however,  always  the  work  of  some  head  clear 
enough  to  understand  the  full  value  of  the  flrst  idea,  and  more  than 
that,  what  was  needed  to  bring  it  to  a  successful  and  practical  issue. 

The  latter  are  the  men  who,  fully  as  much  as  the  former,  deserve 
our  gpratitude,  and  should  any  be  disi)08ed  to  attribute  the  invention  of 
the  Requa  battery  to  Fieschi,  the  Agar  and  the  Gatling  to  the  origina- 
tors of  revolvers,  the  Claxton  to  Ilerr  Dreyse,  or  the  French  and 
Montigny  guns  to  M.  lo  Capitaine  Favchamps,  all  that  can  be  said  is 

•  See  Joumoli  toL  vi,  p.  377. 
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that  in  older  bands  these  iuveiitintiB  were  clearly  iinflt  for  the  pnqnn 
of  war  under  our  preaent  conditions,  and  that  it  has  been  reeiirveA  h 
those  whose  uiuues  they  now  bear,  to  render  them  so  in  groBter'irIa 
degree  according-  to  the  effects  whicli  they  are  capable  of  ]iToAtaii| 
nnd  the  complication  or  simplicity  of  the  elements  reqnircd  to  jitudiB 
these  effects. 

The  guns  which  I  propose  to  consider  in  the  present  pa(»eraie  A 
Agar,  the  Claxton,  French,  Gatling,  and  Montigny,  ^viag  to  oA 
notice  sufficient  to  render  its  geuerol  priocipleH  fairly  c»niprebeiint)l 
and  briefly  examining'  such  peculiarities  as  seem  to  make  uoch  iDorel 
less  fit  for  purposes  of  war. 

I  have  arranged  them,  as  will  be  seen,  alphabetically,  and  ws  «l 
therefore  commence  with  tlie  Agar.  This  guu,  of  American  invenlio 
should  be  classed  with  the  Claxton  and  Uatling,  as  it  iimilTW  ll 
principle  of  foedine;  up  to  a  barrel,  or  limited  number  of  barrels,  « 
discharging  throu^  it  or  them  a  onsideruble  number  nf  rounds  wi 
great  rapidity,  as  distinguished  from  the  Favchamps,  French,  « 
Montigny  plan  of  employing  a  considerable  number  of  barrels,  thni^ 
which  a  greater  nnraber  oE  rounds  is  jierhaps  discharged,  but  with  M 
fouling,  neating-,  or  wear  andtoar,  to  any  individual  barrel.  TheiVj 
then  consists  of  a  single  rifled  ban-el,  of  a  calibre  something  botwi 
•56S  and  -S??,  i.e.,  about  the  bore  of  the  Entield.  This  barrel  la  Bra 
screwed  into  a  massive  breech  ])iecB,  and  is  capable  of  being  qtiii 
replaced  by  "ne  of  two  or  three  spare  ban-cla  carried  with  the  mad 

The  bau'el  aud  it«  accompanying  macliinery  ai'c  nioiuited  on  a  at-  I 
riage  similar  to  that  which  carries  a  mountain  gun  or  light  Md  I 
piece.  I 

The  axle  at  its  extrenuties  carries  boxes  of  ammunition,  and  on  the 
centre  the  gun  itself,  placed  on  a  ball  and  socket  joint,  strongly  co»-     I 
Btructed,  and  giving  it  horizontal  and  vertical  training  tlimugu  very 
large  arcs. 

The  ammunition  consisted  originally  of  a  large  number  of  KKr^ 
chambers  charged  with  powder  and  ball,  and  carrying  a  capon  a  !^}f^ 
BCi'ewed  into  the  rear  end.  These  were  placed  m  a  reclanfiuI.M  '■■■■. 
and  allowed  to  roll  one  by  one  down  an  incline  which  condmi.  i  '■   ■ 

to  a  recess  formed  in  rear  of  the  barrel  of  the  gun.     A  haiid!i-i    '■ 

with  a  system  of  cogged  wheels  being  turned,  the  charged  il..,nji.'i 
escaped  from  its  provisional  position  and  foil  into  a  carrier,  whrrt-  ■' 
formed  a  prolongation  to  the  bari'el  itself,  a  we<lgo  rising  U-1iiuit  i: 
secured  it  firmly  for  an  instant  in  this  position,  and  whilst  it  was  • 
held,  a  hammer  falling  exploded  the  cap,  and  that  clminber  waa  d-X"- 
with. 

As  the  handle  continued  to  revolve,  the  wedge  relaxed  it«  presaurr,  n 
lever  threw  the  discharged  chamber  into  a  shoot  leading  to  another 
receptacle,  and  a  fresJi  chamber  instantly  took  Its  place,  the  openli'Ti 
being  repeated  from  100  to  120  times  per  minute. 

In  theory  nothing  could   bo  prettier,   and  I  have  myself  nh-h   ' 

performed  with  capped  but  unloaded  chambers  with  the  most  beautiui 

precision.  ■ 

When  the  mutallic  cartridge  was  invented,  it  was  easy  to  eubstiM 
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for  closed  chambers  small  cylinders  of  steel,  each  of  which  contained 
a  Boxer  cartridge,  which  was  fired  by  precisely  the  same  mechanism. 

The  only  thing  forgotten  seemed  to  be  that  when  using  loaded 
chambers,  and  filing  at  the  rate  of  100  discharges  per  mmute,  the  flame 
of  7,500  grains  of  exploded  powder,  and  nearly  71bs.  of  lead,  would 
pass  through  this  single  barrel  in  that  time.  The  effect  on  trial  proved 
to  be  that  the  barrel  grew  first  red  and  then  nearly  white  hot,  large 
drops  of  fused  metal  poured  from  the  muzzle,  and  the  firing  had  to  bo 
discontinued  from  fear  of  worse  consequences. 

The  inventors  subsequently  adapted  to  it  an  ingenious  apparatus  by 
which  the  superabundant  heat  was  rapidly  carried  off  by  a  stream  of 
air  driven  through  the  barrel  and  through  a  casing  which  surrounded  it, 
bat  I  have  no  reason  to  believe  that  such  a  contrivance  could  fully 
answer  their  expectations — a  faulty  principle  cannot  be  made  good  by 
ingenious  devices ;  nor  even  that  did  it  do  so,  the  machine  as  a 
whole  could  be  applied  on  any  considerable  scale  to  war  purposes. 
One  or  more  of  them  were,  I  believe,  used  with  some  show  of  success 
during  the  American  war  for  the  defence  of  bridges  or  narrow  passages, 
and  a  mantlet  carried  on  the  carriage  very  effectively  protected  the 
gnn  against  all  small  arm  projectiles. 

This  variety  of  mitrailleur  may  nevertheless,  I  think,  be  fairly  con- 
sidered as  disposed  of,  as  not  coming  up  to  what  is  required  either  in 
simplicity  or  power,  whilst  its  supply  of  ammunition,  were  there  no 
other  reason  against  it,  would  be  obviously  difficult  to  keep  up  for  any 
continuous  service. 

The  next  in  order  is  the  mitrailleur  Glaxton,  also  the  invention  of  an 
American.  On  this  weapon  I  was  lately  requested  to  report  for  the 
information  of  Her  Majesty's  Grovemment,  and  having  carefully  examined 
the  arm  itself,  its  ammunition,  and  accessories,  I  am  unable  to  speak  of 
it  much  more  highly  than  of  the  Agar.  It  consists  of  a  revolving 
framework  carrying  six  or  eight  rifled  barrels,  any  pair  of  which  may 
be  readily  adjusted  in  front  of  two  sliding  breech  actions,  thus  forming 
for  the  time  being  two  breech-loading  rifles  placed  side  by  side.  A 
species  of  pump-handle  placed  between  them  is  worked  by  one  soldier, 
whilst  ano^er  feeds  them  with  cartridges,  and  the  rapidity  of  the  fire 
is  limited  by  the  physical  ability  of  the  soldier  to  work  this  handle. 

The  machine  is  feeble  in  construction,  slow  in  action,  furnished  with 
ill-conceived  projectiles,  and  mounted  on  a  carriage  which  a  week's 
service  would  destroy.  The  firer  is  protected,  however,  by  an  ingenious 
shield,  and  seated  on  the  trail  in  a  way  which  gives  him  a  good  position 
for  the  service  of  the  weapon.  Although  in  its  present  state  this  arm 
is  undeserving  of  much  attention,  there  arc  several  things  about  it 
worth  noticing  by  those  who  would  thoroughly  study  the  whole  subject. 
Its  rate  of  fire  is  about  80  to  90  shots  per  minute,  and  it  is  made  in 
two  sizes,  the  larger  throwing  ilb  projectiles,  and  the  smaller  the 
Chasseput  bullet. 

Of  the  French  mitrailleur  it  does  not,  I  think,  become  me  here  to  say 
much,  for  though  I  have  had  means  of  learning  in  considerable  detail 
its  distinguishing  features,  and  am  acquainted  with  its  breech-action, 
barrels,  cartridge,  and  chai'ge,  still  the  secret  is  so  jealously  gniuded 


R44  ON    MITEAILLEUR3,   AND   THEIB    P1»ACE 

by  our  friends  and  aUien,  that  it  would  bo  aa  ill  retnru  for  mnch  ofiHi 
kindnesa  aiid  bospilality  shown  me,  to  publi§h  that  whicli  atler  «ll_ 
hnve  unofficially  and  indetrd  almost  accidontutly  luiirned.  I  can  fur^ 
however  state,  that  tiie  weapon  is  a  most  formidable  ow,  it  is  uliDia% 
conBtructod.  utul  equipped  for  service,  and  will,  I  doubt  not,  prodiwii 
ifbroTtgtit  into  action,  oSecta  Blmost  as  aetuniBhing  as  thave  iif  dii 
breech-loader,  and  causo  a  general  impatieiica  to  be  posaesaodi' '' 
new  aim. 
The  French  giui  is  of  tho  same  class  as  tho  Farchaupa  ud 


tig-riy,  BoUdly  constructed,  and  capable  of  enduring  hard  serviea 

Their  mitrailleur  battoric*  are.  I   beliovp,  already  Dumc'fDi&  ■ 
consist  of  eight  guns  each ;  each  gun  is  surved  by  throo  nun  onu 


from  tbe  aouB-officiera  of  the  Horse  Artillery  fif  the  Imperial  tioard, 
with  this  complomeut  it  should  throw  about  3(H)  sbots  per  nunolia . 
five  or  sis  consecutive  tninutea,  tu  very  oonaiderablc  rarigeu,  itid  «^ 
an  admirable  trajectory. 

Tho  oiily  fault  I  should  fee!  disposed  to  find,  would  be  that  tor  | 
power,  the  gun  is  somewhat  heavy,  and  although  I  fully  uudenti 
tho  intoDtion  of  this  weight,  I  should  be  tUL-lined  from  what  I  hi 
observed  during  my  study  of  the  subject,  to  think  that  leaa  inetftl,  M 
with  tlieir  charges  of  powder,  would  fulfil  even'  r(^<r]uiremoDi|  S 
permit  a  handier  and  more  manageable  weapon  to  be  brought  into  I 
field. 

To  tbe  French  in  any  case  clearly  belongs  the  credit  of  having  bi 
the  firat  to  appreciate  the  importance  of  this  subject,  and  iu  spito  u(l 
many  grave  difficulties  which  attended  their  earlier  essays,  lo  i 
them  by  laborious  constructions  and  expeiiments,  and  pi-oduoe  a ' 
far  in  advance  of  anything  possessed  at  the  present  moment  bj  11 
one  of  the  civilized  powers. 

That  it  will  fulfil  their  anticipations  I  have  but  little  dnuhtia 
should  it  do  so,  it  wilt  to  the  full  justify  the  outlay  and  labour  eiftoi 
on  its  constraction,  and  the  cost  of  the  mystery  with  wliicli  It  hubl 
tlieii-  care  to  surround  it. 

The  Gatling  battery,  so  called,  comes  next  on  Uio  lint.  It  1 
longs,  as  I  have  said  before,  to  tbo  same  general  class  aa  tho  A 
and  the  Oloxtou,  and  although  poescssiug  in  some  degree  tb»  fai 
which  distinguish  these,  is  a  far  better  considered  invention,  aad 
worthy  of  being  placed  greatly  in  advauc^  of  any  other  whiob  embn 
tbe  same  general  principles.  It  consists  of  teu  riAed  barrcla  made  « 
extreme  acduracy,  and  truly  and  strongly  fitted  to  a  framework,  wl 
is  ag^n  BUi'rounded  by  a  metal  cylinder. 

An  opening  in  this  cylinder  penults  the  entmiice  one  by  one  of 
cartridges,  which  are  of  drawn  metal  and  solidly  couatnictod,  aad 
tbis  opening  is  adjusted  a  curved  box  containing  a  certain  supplj. 
each  cartridge  falls  in  turn  through  tJie  opeiung,  it  is  carried  by  intu 
wheolwork  to  its  appropriate  barrel,  forced  iuto  it,  llitid  by  aplwii 
or  striker  actuated  by  a  spiral  spring,  and  the  empty  case  is  witndril 
The  latter  falls  through  a  small  distance,  and  eventually  paeoM  odI 
tho  ca^iug  through  on  aperture  constructed  on  ita  lower  ada.  1 
whoelwork  which  ooadaots  the  cartridge  to  ita  placu,  auil,  ia  fact,  lal 
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■ge  of  it  from  tho  moment  of  its  esca])c  from  the  upper  box  nTitil 
rejection  at  the  lower  aide  of  the  pin,  is  actuated  by  a  lianUle  fitted 

squared  key  placed  ttt  one  side  of  the  breech.     The  rate  of  fire  in 

fCigulcited  by  the  speed  at  wliich  it  is  possible  to  tuni  this  handle  and 
keep  up  the  cartridge  supply. 

I  have  seen  a  statement  made  by  Mr.  Broadwell,  the  Europoan  agent 
of  tJiis  invention,  to  the  effect,  that  certain  improvements  having  been 
made  in  the  weapon,  it  is  possible,  according  as  tlie  operator  poB- 
spsaes  greater  or  leas  skill,  to  fire  from  it  700  or  500  shots  per  minute 
— a  most  astounding  result  if  true.     When,  however,  we  reflect,  that 
in  order  to  produce  this  result  either  70  or  50  ahota  per  minute  will 
have  to  pass  through  each  of  the  ten  barrels,  we  must,  I  think,  allow 
that  bis  enthusiasm  for  the   invention  has   led  him  into   an    ex- 
aggeration of  its,  performances.    Even  supposing  It  possible  to  fire 
with  it,  700  shots  during  one  minute  of  time,  it  must  be  evident  that 
many  mioutes  would  elapse  before  it  would  he  possible  to  fire  again, 
owing  to  the  heating  and  fouling  of  the  barrels  which  would  neces- 
sarily take  place.     For  whilst  we  know  that  it  is  possible  with  well- 
constructed  ammunition  to  fire  slowly  from  a  rifle  several  hundred 
allots  without  cleaning  the  ai-m,  the  conditions  are  greatly  changed 
when  the   temperature  is  so  much  raised,   as  would  be  the  case 
with  a   rate  of  discharge   such    as  that  above  mentioned.      On   the 
(ilher  hand,    one   of   these    improved    Oatlings  was  lately  officially 
tried    at    Vienna,    in    a    niitnulleur  competition     held    there.      The 
rate  of  fire  was  found   to   average    280  shots  per  minute,  instead 
nf  BOO  or  700,   and    almost    every    minute    produced   some    inter- 
niption   of   the  firing,   owing  to    the  sticking  of  a  cartridge  which 
fuUed  to    reach    its    proper    bari-el,    or    of    a    case,    which    became 
jauimed  in  tho  meohauism,  after  leaving  it.    It  must  be  evident  that 
txmtreianpa  such  aw  these  ought  not  to  be  possible  in  a  weapon  in- 
tended for  field  servioe ;  and  admirably  designed  and  constructed  as 
the  Gatlings  undoubtedly  are,  I  confess  to  feeling  grave  doubts  as  to 
whether,  for  war  purposes,  they  will  fulfil  all  necessary  conditions. 
Whilst  1  have  a  right  to  express  a  private  opinion,  I  have  none  to  pre- 
judge an  arm  which  will,  I  believe,  shortly  be  tried  officially  for  the 
«econd  time  in  this  country,  and  I  therefore  say  no  more  regarding  it. 
The  rate  of  fire  is  stated  to  be  600  to  700  shots  per  minute,  as  I  have 
above  said.    It  has  been  found  hitherto  not  to  exceed  an  average  of 
28(1  to  300,  but  tho  official  trials  about  to  be  made  will  doubtless  show 
wliother  or  no  the  already   attained  results  may   in   some    way  be 
laiwily  exceeded, 

f  have  pointed  out  the  difficulty  which  lies  in  tho  way  of  any  ex- 
Wsaive  rapidity  to  commence  with,  provided  a  continuous  fire  is 
^•wired,  namely  the  small  number  of  the  barrels,  and  the  heating  and 
fouling  which  mast  take  place,  even  should  the  mechanism  work  with- 
<WUtch  or  hindrance. 

^B,  even  when  perfectly  clean  and  in  the  hands  of  its  own  repre- 
Wotatives  on  an  artillery  practice  ground,  it  liaa  not  been  always  found 
ta  to.  Whether  in  the  hands  of  soldiers,  and  on  a  Held  of  battle  it  is 
Blc^todo  better,  can  hardly  be  merely  a  matter  of  opinion. 
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We  now  come  to  the  mitrailleur  Montiguy,  a  i-epreseDtaUoa  t 
which  is  attached  to  this  paper  (Plate  sxxiv).  My  name  hiis,  to  i 
certain  extent,  becu  connected  witii  this  invention  owing  to  my  havin 
been  lately  charged  with  the  auporintendence  of  one  of  them  win 
in  process  of  mauufaotiire  for  the  {ioveriimcnt.  T  mtist,  however,  d 
claim  all  share  in  the  invention  itsplf,  which  is  entirely  that 
MM.  Montigny  and  Chrifttnphe  uf  BrUBsels.  At  the  same  Xiina, 
consider  that  in  urging  on  M.  Montigny  the  adoption  of  Mr.  Mctforf 
titling,  and  hjn  hardened  expanding  projectile,  instead  fit  the  ill  «■ 
trived,  cannelni-cd  bullet  foi-merly  used  with  a  riflinR.  but  ill  adi^il* 
to  its  object;  in  devising  a  system  by  which  the  cartridgeA  u 
securely  carried  on  service ;  and  hi  changing  the  system  of  cartridi 
itself,  I  have  b?eii  able  to  render  the  invention  mon;  suitable  for  lU 
purposes  for  which  it  is  inteuded. 

Thi-  Select  Committee  which  is  about  Ut  sit  on  both  this  and  tl 
Gatling  guns  will,  however,  doubtless,  shortly  decide  mi  thc-ir  respe 
tive  merits,  and  also  on  the  far  more  iinporlant  point  as  to  whtAli 
or  no  arms  of  this  nature  wll  be  added  to  our  armament  d  th 
future.  A  short  description  of  the  gun  above  represented  will  cloa 
the  first  part  of  this  paper,  and  I  will  then  proceed  to  recapitiiltll 
such  considerations  as  appeiu'to  me  to  bear  on  the  mitredUeur  qnestia 
in  its  broader  aspects. 

The  Montigny  mitrailleur,  of  which  a  representation  is  i^vo^ 
<«n3ists  of  an  assemblage  of  hansels  contained  in  a  wrought-irqi 
tube,  mounted  much  on  the  same  principle  as  on  ordinary  field  gnq 
which,  indeed,  it  somewhat  resembles  in  form.  To  this  a  masntv 
breedi  action  is  attached,  eUding  between  heavy  iron  plates.  Thia  (i 
controlled  by  a  jointed  lever,  which  is  here  represented  aa  raised  I9I 
the  mail  working  the  gun,  and  contains  a  simple  contrivance  for  dif: 
separate  and  successive  ignition  of  the  cartridges.  The  cartridges  tfl 
carried  in  steel  plates,  perforated  with  holes,  corresponding  in  nninlMi 
and  position  to  the  chambers  of  the  barrels,  of  which,  indeed,  wbel 
in  position,  these  holes  form  portions,  being  bored  and  finished  w^ 
tlie  same  tools  and  at  the  same  time  as  llie  Chambers  thumiH^lvMb 
These  plates  are  about  11  millimetres  lu  thickness,  and  when  Uio  ou' 
tridges  (which  are  central  fire)  are  droi)ped  into  them,  they  stand  oat 
at  right  angles  in  the  prO)ii.'r  position  for  introduction  intti  tJie  chambeif 
of  the  gun.  Grooves,  formed  on  the  face  of  Uie  breech-block.  leorifi 
the  plate,  which  being  dropped  into  them  now  odvoncus  or  is  retin 
with  the  breech-block  itself. 

The  gun  is  here  shown  in  the  loading  position ;  a  plate  uf  c  . 
being  now  introduced,  tlie  gminer  woula  depress  the  lever  wbi^°Ii 
holds  in  his  left  hand,  the  breech  block  would  advance,  pushing  e« 
cartridge  into  its  appropriate  barrel,  aud  finally  become  sccurud  in  il 
place  beyond  chance  of  accidental  disturbance  by  recoil  or  otherw 
The  contrivance  which  effects  this  is  a  very  sunple  and  perfect  0_^ 
At  the  same  time  and  by  the  same  motion  the  whole  weapon  ia  set  I 
full  cock,  ready  for  firing. 

The  gunner  now  ijuits  the  loading  lever,  which  requires  no  furtlM 
attention,  1     '  '     " 


gunner  now  ijuits  the  loading  lever,  which  requires  no  furtb 
m,  aud,  grasping  the  fuing  haudle,  shown  at  the  ri^t  aids  . 
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the  gun,  awaits  the  order  to  fire.  Ono  second  cf  time  is  suflScient  to 
give  a  complete  revolution  of  the  handle  and  discharge  the  whole  of 
the  37  barrels  of  which  the  weapon  consists,  but  each  may  be  fired 
separately  and  at  any  intervals  of  time.  When  the  last  barrel  has 
been  discharged,  he  raises  the  loading  lever,  thereby  opening  the 
breech  and  withdraws  the  empty  cases  by  means  of  the  plate  which 
now  performs  the  office  of  an  extractor,  or  rather  of  37  extractors  in 
one.  The  plate  is  lifted  from  its  grooves  carrying  with  it  the  empty 
cases,  and  replaced  by  one  filled  with  loaded  cartridges,  and  the 
operation  is  repeated. 

To  open  the  gun,  remove  the  empty  plate,  insert  a  full  one,  and  ^ 
re-close  ready  for  firing,  takes  somewhat  less  than  four  seconds.     It 
has  thus  been  found  possible  to  fire  this  weapon  12  times  per  minute, 
throwing  therefore  444  rifle  shot  in  that  time. 

This,  I  believe,  to  be  the  largest  number  ever  yet  thrown  by  a 
machine  of  like  weight ;  though,  as  I  have  before  said,  others  pretend 
to  the  possession  of  greater  powers  in  this  particular. 

The  Montigny  gun  has  the  enormous  advantage  of  simplicity  as 
compared  with  other  systems ;  and  in  trials  which  have  lately  been 
made  by  the  Austrian  Select  Committee  and  others,  it  was  not  found 
to  be  deranged  by  sand  and  earth  thrown  over  it,  oi  similar  imitations 
of  the  everyday  minor  accidents  of  a  campaign.  It  showed,  I  believe, 
in  these  respects  a  notable  superiority  over  its  rivals,  as  indeed  my 
knowledge  of  their  principles  and  construction  would  have  led  me  to 
anticipate.  The  gun  as  at  present  constructed  consists  of  37  barrels 
of  a  calibre  of  -534  inch,  rifled  according  to  the  Metford  system,  which 
seems  to  possess  a  remarkable  aptitude  for  this  class  of  weapon. 

The  bullet  weighs  600  grains,  and  is  hard  enough  to  penetrate  with* 
out  much  deformation  29  half-inch  dry  elm  planks  at  GO  yards  from  the 
gun.     Its  penetration  at  100  yards  would  probably  be  greater. 

The  cartridges  are  by  Fusnot,  of  Cureghem,  near  Bmssels ;  but  it 
carries  the  Boxer  cartridge  admirably.  This  the  Gatliug  would  not  do 
with  equal  facility.  The  charge  of  powder  is  115  grains,  which  might 
with  advantage  be  increased  to  125  or  130  grains ;  the  bullet  being 
made  a  little  heavier  at  the  same  time. 

The  waggon  and  Umber-boxes  at  present  carry  3,034  rounds  of  car- 
tridge, but  might  readily  be  made  to  caiTy  more. 

It  has  been  found  by  experiment  that  the  37  bullets  thrown  by  this 
gun  in  a  discharge  occupying  one  second  of  time,  now  cover,  at  800 
yards,  a  space  about  10  feet  in  height  by  about  12  in  width,  wliilst  at 
1,000  yards  the  base  of  the  cone  of  dispersion  is  vertically  somewhat, 
though  little,  over  12  feet  in  diameter. 

TVnen  I  had,  in  1868,  the  honour  of  preparing  for  the  Secretary  of 
State  for  India  a  report  on  the  same  weapon  in  its  onginal  state,  as 
to  rifling  and  projectiles,  effects  such  as  these  could  not  be  j)roduced 
even  at  400  metres,  and  yet  so  formidable  were  its  performances  at 
the  ranges  then  attainable,  that  it  seemed  good  to  Her  Majesty's 
Government  almost  immediatoly  to  order  a  spocimen  ann  to  bo  pre- 
pared for  trial. 

This  weapon  was  jireparcMl  muler  my  juM'^oiial  suporintendcMicv,  and 
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has  lieen  mouatod  at  the  Rojal  Carriage  Factory  at  Woolwich,  wid 
such  improvenientB  as  wei*  readily  attaiaable  with  the  material*  If^ 
baiid. 

I  do  not,  liowever,  hesitate  to  say  that  a  gun  on  tlio  same  ptind{J 
raijtlit  yet  be  prodaced  greatly  excellitig  the  prcBf nt  one  iti  nuige  n 
efficiency,  antt  capable  of  stiJllarger  practical  effects  whiiii  used  agani 
tmojis  upoa  u  field  of  battle.  For  tnis  pui'pcae  it  would  Itc  ueceesai; 
to  re-model,  not  Iho  foitu  nor  prindple,  but  the  details  and  protiDrlioiB 
and  at  a  compaj-atively  trifling  expense  we  might  tUns  in  a  short  tin 
be  still  further  in  advance  of  those  who  have  up  till  now  prccodcd  d 
iu  their  attention  to  and  expenditure  upon  similar  inventione. 

I  could  in  far  greater  detiul  describe  the  priuciplen  antl  pwrfor 
of  the  mitraillours  up  till  now  Invented  or  in  use,  and  enter  with  gTMl 
ininuteneBS  into  their  history  Hud  progreaa.  I  have,  howover.  I  lUa 
said  enough  to  enable  my  readura  Ui  Judge  of  tliem  for  themselvea ;  the 
will  see  without  difficulty  the  distinctions  which  exist  Iwtwcen  the  t*^^ 
great  classoa  into  which  they  divide  themselves,  namely,  those  in  wl' 
tlie  cartridge's  ore  brought  into  plact^  by  machinery  iin)rc  or  ](s*  O 
plicated,  and  those  iji  which  cavities  or  chiirobers  containing  mi 
cartridiceD  at  oikoo  are  brought  into  juxta- position  with  hirger  nunibi 
of  barrels,  Hud  6red  tiv  compaiatlvely  simple  means.  In  the  lat 
class  I  should  personally  be  diaposed  to  see  a  greater  chance  of  pre* 
succese,  and  the  lioix-  of  future  progress;  but  in  order  to  attain  eitb 
the  one  or  the  other,  the  question  will  need  to  be  most  carefally  c" 
sidered  to  begin  with,  and  it  must  be  the  care  or  the  interest  of  M 
competeut  Officer,  or  body  of  Officers,  to  piu-suo  it  to  a  s 
isNue. 

In  the  present  state  of  warlike  invention,  no  bait  can  be  regarded  i 
a  permanent  one,  and  those  who  look  on  their  annamcnta,  bowev 
apparently  complete,  as  being  in  anything  but  a  state  of  trausitiaa, 
at  loaat  behig  unsusceptible  of  improvement  Iu  themselves,  or  addT'" 
iti  theu'  aocessorics,  will  be  found  most  wanting  iu  the  day  of  trial  T) 
most  is  required. 

There  has  been,  and  with  much  reason,  specially  amonffst  the  F.  _ 
and  ourselves,  a  strong  feeling  in  favour  of  the  aim|)lincatlon  of  t 
eqnipment.    With  thorn  it  has  governed  for  many  yeajs  all  tbt  del 
of  their  land-acrviue  Artillery,  which  under  the  immediate  eyo  (rf  1 
present  Empci'or  has  grown  into  as  simple  and  workmanlike,  ud 
the  same  time  practical  and  formidable,  an  armament  as  exists  fn 
world.     With  us  the  feeling  has  been  rather  a  reactive  than 
one,  and,  like  all  reactions,  uill  tend,  if  not  carefully  watchi 
the  rejection  of  much  that,  had  the  piiuciple  beeni  all  along  acoiepted 
coDttdled,  would  have  aoemed  useful  or  even  necessary.    The  K 
who  are  notoiiously  advei-ae  to  the  introduction  of  anvlhing,  &C™_. 
good,  which  complicates  in  the  smallest  way  thvir  titild  t'c]uipnieDt, 
lends  to  vender  the  ser'vicc  of  either  Artillery  or  small  anna  uiEBradt 
moments  such  as  tliostt  which  ufleti  decide  the  issue  of  gmnt  bftttll 
have  accepted  the  mltrailleur,  a  weapon  to  which  the  oorapUcatloiiS 
the  Arrantrong  field  gun  are  as  nothing.     Nay,  moro  than  thla^  " 
are  «dd,  and  I  believe  with  tnith,  to  havo  expended  at  least      " 
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on  its  production,  the  elaboration  of  its  details,  and  the  well  organized 
secret  manufacture,  which  has  given  it,  in  its  now  complete  condition, 
to  their  service. 

The  same  considerations  which  have  led  them  to  the  adoption  of  this 
course  should  apply  with  increased  force  to  ourselves,  as  will,  I  think, 
be  seen  from  the  arguments  which  follow,  and  a  patient  examination  of 
the  whole  question.  In  order  to  enable  us  to  make  this,  let  us  consider, 
to  commence  with,  what  this  mitrailleur  question  really  means,  and 
why  so  much  time,  bgenuity,  and  money  nave  been  laid  out  on  it. 
It  is  hardly  credible  that  if,  as  some  assert,  field  Artillery  fulfils  all  the 
requirements  of  actual  service,  engineers  of  known  capacity,  and 
Officers  of  recognized  talent,  should  pay  such  serious  attention  and 
recommend  the  expenditure  of  such  vast  sums,  on  that  which,  when 
produced,  would  complicate  without  rendering  more  effective,  the 
materiel  of  war. 

When,  however,  we  perceive  that  in  its  wider  aspects  the  question 
is  one  of  whether  or  no  machinery  can  take,  in  warlike  operations,  such 
a  place  as  it  has  already  done  in  the  peaceful  arts,  and  appear  in  the 
battle-field  to  the  same  advantage  as  it  has  done  on  the  road,  in  the 
Bteam-ship,  and  in  the  factory,  our  wonder  is  diminished,  and  we  see  in 
this,  as  we  see  all  around  us  in  other  matters,  activity,  because  the 
idea  which  stimulates  it  is  one  of  progress,  and  that,  too,  in  the  direc- 
tion of  the  economy  of  labou^  and  preservation  of  life. 

If  it  be  possible  by  means  of  a  machine,  not  too  liable  to  derangement, 
and  not  too  complicated  for  the  comprehension  of  the  soldier,  to  make 
three  or  four  men  do  the  work  of  120,  the  advantage  must  be  self- 
evident. 

It  is  not  that  we  can  afford  to  send  home  116,  retaining  four  and  giving 
them  a  machine,  as  some  would  willingly  have  us  believe,  and  as  would 
be  the  case  in  a  workshop  or  factory,  but  that  we  are  able  so  to  shelter 
and  reserve  the  116  that  their  lives  are  comparatively  safe,  and  their 
powers  unimpaired,  during  such  time  as  their  enemy  refrains  from  coming 
to  the  charge  or  the  bayonet-push,  and  that  tliey  are  therefore  more 
competent  to  repulse  an  assault,  push  an  advantage,  or  complete  a 
victory,  than  they  would  have  been  if  harassed  and  decimated  by 
long  range  fire,  to  which  their  strength  had  been  exhausted  by  re- 
plying. 

The  obvious  reply  to  this  argument  will  be  that  it  is  the  custom  of 
war  to  commence  every  battle  by  the  long  range  fire  of  artilJery  where 
Boch  is  practicable,  and  tiiat  of  course  common  sense  will  always 
shelter  infantry,  if  possible,  until  the  very  moment  when  their  services 
are  required. 

Unless,  therefore,  some  reason  can  be  shown  which  gives  the  mitrail* 
leur  a  decided  advantage  over  artillery,  you  but  advance  a  plea  for  a 
larger  employment  of  that  arm.  Here,  therefore,  it  will  be  proper  to 
consider  what  artillery  can  and  cannot  do,  and  why  we  should  projmse 
an  intermediate  weapon  for  employment  in  the  unfilled  space  which  I 
hold  to  exist  between  it  and  the  weapon  of  the  infantry  soldier,  even 
under  its  most  advanced  corulitions.  That  this  space  does  exist,  is 
believed  by  many  who  arc  far  more  competent  to  judge  of  the  whole 
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question  than  I  am  myself ;  indeed  the  efforts  which  have  tieen  mtAt, 
and  art  making,  to  fill  it,  themselves  testify  to  its  esisteiice. 

It  is  rare  in  this  very  practical  day  of  ours  to  find  cnQliiiaous,  inl 
gent  exertiou  used  to  supply  a  want  that  is  nnrcly  imaginary, 
tarer  still,  to  find  an  effort  made  to  create  an  artificial  want  by  the 
fection  or  abundance  of  the  supply. 

Let  us  therefore  endeavour  to  see  how  it  arises,  ami  what  ate  its 
limits,  and  in  this  way  by  localizing  and  defining,  so  to  speak,  tte 
fault,  we  shall  be  the  better  ablo  to  judge  of  tlie  remedy  proposed,  mdj 
its  fitucBB  for  the  purpose. 

A  prolonged  trial  of  field  artillery  has,  as  most  nf  my  readers 
aware,  lately  taken  place  ou  Bai'tmoor,  and  we  have  liad  an  nKx^. 
tunity  such  as  rarely  occurs  of  judging  of  the  effects  prodncibu  liy 
the  weapons  now  in  our  hands. 

It  is  a  nnbjoct  for  rogi-et  that  at  all  ranges  within  reach  of  t^ 
infantry  musket,  bodies  of  foot  were  not  opposed  t<i  BimLIar  tai^et^ 
bnd  under  similar  limifAtiou  as  to  time,  &c.,  as  the  guns,  and  compact' 
tive  as  well  as  positive  data  obtained,  by  which  the  relntivu  ralous  '' 
the  fire  of  the  two  arms  might  be  iwtcertaiued,  and  hints  for  tbi 
econcfmic  employment  afforded. 

The  broad  results  of  such  experiments  as  did  take  place  are,  hO( 
ever,  now  generally  known,  and  the  universal  feeling  seeins  to  be  Oi 
as  much  of  surprise  as  disappointment  at  the  meagreness  of  the   ~ 
produced,  when  compared  with  the  powerful  und  ingfenioUB  app_ 
and  the  amount  of  skill  and  iiitelligeiiec  reniiired  to  produce  thenu 
now  know  that  a  system  of  defence  of  the  most  simple  rbarsctor 
amply  sufEicieut  to  protect  infantry,  when  stJiUonary,  from  the   " 
of  our  field  guns ;  and  wliim  in  motion  that,  except  nuder  circumsun 
rare  enough  now,  and  wliirh  will  every  day  become  more  so,  tha  m 
perfect  projectile  we  have,  will  on  an  average  only  drive  home 
effedjv?  fragments,  each  capable  of  inflicting  dcatli  or  n  severe  mn 
into  a  close  column  at  from  1,000  to  1,5(HJ  yanlH. 

In  order  to  produce  these  20  fragments  and  render  them  effidi 
many  independent  operations  must  be  truly  performed,  and  even  tl 
sudden  gusts  of  wind,  or  considerable  barometric  variations,  maj  rao 
all  of  no  avail  by  their  infiuence  ou  the  flight  of  the  itroJectQ^I 
delaying  or  accelerating  the  burning  oF  the  fuzes.     Under  the  i 
favourable  circumstances,  when  employing  time-fuzes,  it  is  impQ8i.__ 
to  secure,  even  within  moderate  limits,  a  similar  coue  of  disperson 
shrapnel  bullets,  or  segmental  iron,  for  any  two  successive  shota  at  tn 
aame  range. 

The  gun  must  be  Imd  Iwtween  every  discharge,  an  opemfton  i 
manding  time  and  care,  necessitating  a  clear  view  of  the  object,  a 
all  but  impo.isiblo  to  get  csiictly  repeated  by  the  most  liighly-tmit,,^^ 
and  skilful  gunners  when  on  an  artilleiy  practiae-ground,  andiieltli 
(rreatly  prcmsed  for  time,  nor  deprived,  in  liowcver  small  a  degree, 
that  iirau}  froidvihkh  few  [wrsons  possess  completely,  wbtm  o:gx 
to  a  lively  fii-e,  and  endeavouiiiig  to  ci-iwh  it  by  the  rapidity  of  t 
ot™. 

The  field  gnu  can  be  fired  but  licp  times  in  two  minutes  with  ii 
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precision,  and  would,  therefore,  supposing  no  single  shot  to  be  thrown 
away,  or  less  than  to  the  full  effective,  produce  in  that  time  no  more 
than  100  effective  pieces  of  metal.  So  great,  however,  is  the  diflSculty 
attending  the  adjustment  and  service  of  time-fuzes  in  rapid  and  sus- 
tained firing,  when  the  mnges  are  apt  to  be  constantly  varied  by  an 
enemy's  motion,  that  I  have  heard  it  asserted  by  able  artillerists  that 
under  these  circumstances  the  time-fuze  ought  never  to  be  employed. 
We  should  then  be  forced  back  on  the  use  of  the  concussion-fuze,  which 
will  i^ite  the  bursting  charge  of  the  shrapnel  or  segment-shell  only 
after  the  latter  has  come  in  contact  with  some  body  giving  sufficient 
resistance  to  cause  a  shght  but  sudden  dimmution  of  the  velocity  of 
the  projectile. 

In  action  we  find  always  two  methods  of  getting  this  function  per- 
formed, the  one  is  to  strike  the  ground  at  a  short  distance  in  advance 
of  the  troops  intended  to  receive  the  benefit  of  the  fragments ;  the  other 
is  to  use  the  body  of  one  of  your  enemies  as  the  resisting  medium. 
Both  have  certain  disadvantages,  though  both  are  capable  of  producing 
great  effects.  So  great  and  so  rapid  is  the  deflection  of  rifled  projectiles 
after  striking  the  earth,  that  it  will  frequently  occur  on  any  but  the 
most  favourable  ground  that  the  whole  projectile  will  have  taken  up 
its  new  direction,  whether  vertical  or  liorizontal,  before  the  explosion 
has  formed  the  fragments  by  which  the  effect  is  sought  to  be  produced. 
Or  again,  the  graze  takes  place  too  soon  by  a  distance  almost  im- 
possible to  appreciate  at  the  gun  itself,  or  too  late  by  a  like  distance, 
and  the  effect  of  the  shot  is  equally  lost. 

Again,  supposing  the  body  of  a  soldier  to  be  selected  as  the  piece 
de  resistance  by  which  the  shell  is  to  be  exploded,  he  must,  in  oi'der  to 
act  properly  and  efficiently,  be  the  front  rank  man  of  a  column  or  other 
deep  formation ;  if  the  shell  passes  him  by,  and  strikes  no  one  until 
comparatively  far  into  the  column,  its  cone  of  dispersion  will  be  a  small 
one  at  its  exit  from  the  formation,  and  the  effects  not  very  considerable ; 
wliilst  in  firing  at  troops,  either  in  loose  order  or  in  line,  such  practice 
would  obviously  fail  to  produce  serious  effects,  whether  moral  or 
physical. 

I  have  myself  witnessed  practice  in  Belgium  with  shrapnel  exploded 
by  graze,  and  though  this  was  conducted  on  most  favourable  gTound 
at  large  and  lofty  wooden  screens,  and  at  a  distance  of  no  moi*e  than 
400  metres,  it  was  evident  that  a  large  proportion  of  the  fragments 
would  have  wholly  failed  to  produce  any  effect  on  a  line,  though  con- 
siderable damage  might  doubtless  have  been  done  to  troops  in  rear, 
supporting  or  in  reserve. 

In  several  instances  the  form  of  the  surface,  though  consisting  of 
sandy  heath,  and  free  from  great  irregularities  of  contour,  and  from 
surface  stone,  evidently  deflected  the  projectile  before  the  explosion 
was  sufficiently  matured  (if  such  an  expression  can  be  admitted  to 
explain  an  effect  which  is  but  a  falling  short  of  absolute  instaneity),  and 
the  fragments  were  in  large  numbers  carried  high  over  the  screens. 

Still  I  will  admit  that,  standing  as  we  did  behind  a  turf  screen  in 
front  of  the  targets,  and  in  a  position  to  see  the  graze  and  burst  of 
aadi  shell,  the  practice  had  a  very  formidable  appearance,  and  such  as 
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would  have  eeverely  tried  tlio  courage  of  troops  eicpoeed  to  it. 
supposing  it  possible  for  field  guns  to  be  uulimbered  and  worked  on  i, 
open  plain  within  400  mfjtres  of  a  line  armed  with  brocch-loaders,  Ih^ 
rapid,  and  on  the  whole  accurate,  bursting  of  the  shrapnoll,  the  n 
of  Uic  liberated  bullets,  and  the  tearing  and  acremninff  s 
angular  fragments  of  iron,  pagslug  through  and  over  tfiH  space  a 
posed  to  lie  occupied  by  a  tlue  uf  living  men,  whilst  it  might  actoi 
perhajia  produce  less  effect  than  that  to  be  obtained  fiimi  time-fi 
practice,  and  still  less  than  that  obtainable  when  tho  line  itself  « 
fired  at  with  concussion -fuze,  would  be  calculated  to  shako  the  a 
tuid  in  a  measure  demoralize  an  cuemj  mure  than  either. 

It  is  humiliating  to  human  nature  to  l)e  so  often  compelled  to  a 
the  large  part  that  mere  animal  instinct  plays  in  its  greatest  succe 
when  achieved  hy  largo  numbers,  and  how  closely  many  of  tlichoarii 
reverses  of  an  army  resemble  the  mishaps  of  the  Hocks  and  jier 
The  boldness  of  a  single  leader,  or  of  a  front  rank,  will  luduco  a  h 
to  take  a  leap  or  face  a  danger,  and  as  long  aa  these  go  on,  ooi' 
short  of  death  itself  will  prevent  the  remainder  from  following.    In 
manner  a  mob  well  led  becomes  for  the  moment  as  formidablo  a 
j^rmy,  and  its  members  as  indifferent  to  peril,  however  much  they  in 
have  been  hitherto  uriaccustomed  to  conteniplat«  or  avei-se  to  face  it 

Though  we  use  our  utmost  efforts  to  substitute  discipliTic  forim 
or  rather  subordinate  the  one  to  the  other;  with  the  most  lug;hlytr 
troops,  we  often  End  the  latter  wholly  moeter  them,  and  they  will  ti 
with  the  foremost  files  from  the  fire  these  are  unable  to  face,  or  ttM 
them  to  certain  death  with  a  courage  derived  from  a  similar  I 
Do  what  we  will  they  will  still  rush  at  seeming  im possibilities  like 
herd  of  antelopes,  or  stampedo  like  the  wiliT  horses  on  a  Ma ' 
praii'io, 

Thero  would  thus  seem  to  bo  a  distinct  reason,  if  once 
tho  use  of  the  time-fuKe  for  rapid  firing  in  tho  field,  for  preferring 
all  its  disadvantages  the  use  of  the  concuasion-fuzo  Ignited  by 
to  the  praelico  of  firing  at  tho  head  of  a  colunm  direct,  and  true! 
its  demoralization  by  the  effects  on  the  followers  rather  than  o 
leaders. 

In  any  case  the  Artillery  question  is  involved  for  tho  present  in 
difficulties  wldch  may  be  overcome  sooner  or  later  |wrhai«,  butf 
growing  conviction  exists  that  the  gmi  ig  unable,  with  all  its  jmi 
mentS)  to  do  as  much  against  troopn  as  for  its  weight,  and  tho 
target  its  horses,  waggons,  and  dotachincut  offer,  it  should  do, 
up  till  a  comparatively  late  poriod  all  Iielieved  it  did. 

For  certain  purposes  It  is  most  admirably  adapted,  and  it 
impoesihle  to  diminish  by  a  suigle  gun  our  present  field  equi|)i 
without  loss  of  efficiency  corresponding  to  such  reduction. 

Against  anything  short  of  shot  or  stiell,  certain  kinds  uf  d^feuouf 
be  found  in  anyencliiscd  country  would  be  amply  sutBcient,  nndo' 
mitraillour  nor  infautir  firo  would  dislodge  the  defeudernt  of  a  g__ 
wall,  or  render  untenable  an  entrenched  [xut  of  the  weakest  constr 
tion.  Either  one  or  the  other  would,  however,  probably  far  excoej 
ill  effect  on  troops  deployed  in  tho  open,  or  for  the  defence  of  a  dci 
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a  hollow  road,  a  bridge,  or  a  causeway.  As  I  have  before  said,  it  is  a 
matter  for  serious  regret  that  data  for  some  really  practical  comparative 
estimate  of  the  values  of  Artillery  and  Infantry  fire  on  exposed  targets 
have  not  been  made,  and  that  we  are  thus  to  a  certain  extent  in  the 
dark  as  to  what  a  given  number  of  guns  might  be  expected  to  do  when 
opposed  to  a  given  number  of  troops,  or  supposing  either  arm  to  be 
employed,  as  may  occasionally  happen  without  assistance  from  the  fire 
of  the  other,  in  what  proportions  they  should  be  employed  to  effect  by 
their  fire  a  certain  object,  i.e.,  a  requisite  amount  of  destruction  at 
definite  ranges.  In  the  ever-varying  conditions  of  our  armament,  the 
data  obtain^  by  the  practice  of  ten  years  since,  are  of  no  avail  to  us 
to-day ;  tactics  aie  changed  it  is  true  to  suit  the  changed  conditions  of 
range  and  accuracy  given  by  the  advance  in  the  rapidity  of  fire  and 
increased  perfection  of  our  weapons,  but  it  must  never  be  forgotten 
that  whilst  the  introduction  of  rifling  in  the  Infantry  arm  increased  its 
range,  so  as  almost  to  equal  that  o?  the  unrifled  field  gun,  and  its  ac- 
curacy of  fire  so  as  far  to  exceed  it,  the  introduction  of  breech-loading 
to  both  weapons  has  multiplied  the  power  of  the  musket  by  ten  as 
regards  rapidity  of  fire  at  short  ranges,  but  has  left  the  field  gun  where 
it  stood. 

Thus  the  unrified  field-piece  could  be  fired  three  times  per  minute 
with  ease,  when  the  necessity  for  very  accurate  laying  of  the  gun  was 
not  absolute — the  muzzle-loading  rifle  perhaps  not  quite  so  much. 

The  breech-loading  field  gim  has  a  range  far  exceeding  that  of  any 
infantry  weapon,  but  its  rapidity  of  fire,  that  is,  of  effective  fire^  is  by  no 
means  greater  than  that  of  the  old  smooth-bore.  Now  the  nfled  infantry 
musket,  whilst  losing  nothing  whatever  in  accuracy  by  its  conversion 
to  a  breech-loader,  has  gained  in  rapidity  of  fire  as  10  to  1. 

The  field  gun  has  got  accuracy,  I  will  admit,  of  the  most  wonderful 
character,  a  range  even  greater  than  can  be  ever  required  in  war 
except  under  very  improbable  circumstances,  but  has  not  advanced  one 
iota  m  the  rapidity  of  its  service,  and  cannot  now,  in  its  most  perfect 
condition,  throw  one  shot  more  per  minute  than  it  did  in  the  battles  of 
the  Peninsular  war.  It  must  follow  from  this  that,  whilst  the  rifling 
of  both  arms  merely  restored  the  relative  conditions  which  had  existed 
for  years,  and  were  first  disturbed  by  the  rifling  of  the  infantry  musket, 
the  introduction  of  breech-loading  to  both  has  given  to  the  one  an 
advantage  almost  impossible  to  estimate  without  further  experience, 
and  adds  to  the  other  but  an  additional  complication  without  any  cor- 
responding advantage. 

The  great  advance  made  by  us  on  the  first  introduction  of  the  rifled 
field  gun  was  in  the  projectile  rather  than  in  the  weapon,  and  when  wo 
adopted  it,  the  Armstrong  segment  shell,  without  doubt,  contained  the 
most  formidable  combination  of  parts  thrown  by  any  gun  of  equal 
calibre  in  Europe. 

It  is  by  no  means  certain  even  now  that  it  docs  not  for  certain  pur- 
poses maintain  a  superiority  over  anything  yet  devised.  For  all  this 
we  cannot  help  acknowledging  that  there  will  always  exist  in  war 
situations  not  calculated  to  afford  either  to  it  or  to  the  improved 
$hrapnel  of  Colonel  Boxer  a  fair  chance  of  developing  their  full  powers, 
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The  Frencli  Byatem  of  workitig  troops  in  the  field,  their  loose  t 
ia  advance,  their  rapid  movements,  quick  firing,  und  the  advantage 
they  instantly  take  of  the  cover  afforded  either  by  conformation  of  int 
ground  m-  natural  shelter  of  whatever  description,  would  place  both  * 
at  a  great  disadvantage,  whilst  their  rapid  concenti-atiou  in  the  final 
ruah  on  a  post  or  battery  would  give  the  gnns  no  opportunity  for  moii; 
than  a  couple  of  rounds  at  beat,  and  theee  must  be  thrown  in  no  hurried 
manner  to  tell  properly  and  prodnce  their  due  effects.  , 

The  Ftench  have  adopted  this  system  of  tactics  in  order  to  avoid  the  J 
destmctive  effeela  of  the  new  ^ns.  They  have  not  done  so,  let  us  bal 
sure,  without  a  moral  certainty  that  what  has  been  shown  to  the  world  J 
BO  freely  at  Chalons  as  the  deliberate  choice  of  the  firet  military  nation 
in  Europe,  will  be  copied  with  great*T  or  less  modification  by  others. 
We  may  rely  upon  it,  I  think,  that  no  skilful  player  will  allow  a  hint  of 
hia  coming  play  to  transpire,  unless  he  is  fully  prepared  for  the  move 
his  adveraary  will  make  in  consequence  of  such  information.  May  W" 
not  then  fairly  infer  that  their. possession  of  so  large  a  number  a 
nitrailleur  batteries  has  rendered  them  confident,  in  ease  of  thei 
tactics  being  imitated,  of  being  able  successfuUy  to  deal  with  troop 
woiked  as  theirs  now  are T 

It  may  be  stud  that  thia  is  mere  h^-pothesis,  and  that  a  hithert 
untried  machine,  or  one  at  least  untried  on  the  field  of  battle,  can  giv 
no  such  confidence  to  ita  possessors  as  such  a  theory  as  this  wonl 
imply. 

I  speak  with  diffidcuoe  as  to  theorj',  but  with  confidence  ns  to  thl 
eftects  of  which  mitrailleurs,  well-designed  and  well-worked,  an 
capable.  For  what  is  the  fact  T  With  the  field  gun  in  its  best  oon^ 
dition  we  produce  per  round  20  effective  fragments  or  bullets,  capaUd 
of  inflicting  serious  wounds  or  death,  and  we  can  throw  these  into 
coluum  iw  other  body  of  trwijia  up  to  1,500  yards.  ^Ve  can  throw  i 
SHoli  rounds  per  minute  under  favourable  conditions,  or  5  rounds  in  tn 
uinutes'  of  time,  that  is  100  such  effective  pieces.  When  these  {neoi 
oouie  to  bo  auah-sf>d,  we  find  that  some  are  segments  or  ballets,  son 
broken  pieces  of  the  envelope  of  iron  which  fits  the  gtni  and  carrii 
them  up  to  their  destination.  We  employ  for  the  purpose  at  the  gti 
itself  a  certain  aniunnt  of  api>aratus  for  paerciug  the  fuzes,  catting  « 
otherwise  adjusting  them;  or  we  employ  a  fuze  already  prepared 
which  deiM'uds  on  some  careful  adjustment  of  the  guu  ite^  nv  it 
efficacy.  \Y\icn  .ill  is  done,  alwut  one-half  of  the  weight  of  metal  pB 
into  the  gun,  is  finally  oHective  at  the  ubieot. 

But  if  this  is  the  case,  and  it  would  be  alfficult  to  pro^-c  tliat 
so,  it  must  be  evident  that  somewhere  a  great  waste  of 
occurs. 

For  could  a  tarj^r  portion  of  metal  be  made  effeoti^'e.  it  b  de 
that  it  would  be  useless  to  carry  into  the  field  so  lar^  a  iveight  as  1 
now  do  in  order  to  produce  an  equal  effect :  but  if  a  less  weight 
metal  would  suffice,  then  also  \voiAi  a  leas  amount  of  powder  be  i 
qnir«d  to  drive  it ;  a  g«n  of  smaller  calibre  might  be  used,  and  tl 
whole  of  our  tield  equipment  would  become  easier  to  move,  handier 
the  working,  requiring  fewer  men  and  fewer  horses  for  its  transpG 
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and  service ;  and,  as  a  matter  of  course,  both  in  a  military  and  in  an 
econoniical  point  of  view,  fitter  for  the  service  of  the  country. 

So  far  is  this  now  from  being  the  case,  that  we  find  the  9-jpounder 
guns  of  the  horse  artillery  unable  to  produce  the  effects  which  we 
should  wish  to  see,  and  a  proposition  enteilained  for  exchanging  them 
for  12-pounders,  which  will  doubtless  add  to  the  efficiency  of  their  fire, 
though  the  additional  weight  to  be  dragged  must  detract  to  a  large 
extent  from  their  mobility.  Supposing  for  a  moment  such  a  change  to 
be  carried  out,  and  a  horse  artillery  battery  of  12-pounder8  to  be 
brought  into  action,  not  to  breach  a  wall,  batter  a  farm  house,  nor  op- 
pose an  enemy's  artillery,  but  merely  to  play  upon  troops  either  await- 
ing an  attack  or  forming  to  make  one,  what  do  we  find  1  We  find  guns 
weighing  900  lbs.  each  brought  rapidly  to  the  front  with  limbers  and 
waggons  weighted  with  at  least  twice  as  much  powder,  lead,  and  iron  as 
will  ever  produce  under  the  best  of  circumstances,  cither  death  or 
wounds  to  an  enemy ;  and  we  find  these  deaths  and  wounds  dealt  out 
very  slowly  indeed,  at  the  rate  only  of  about  50  per  minute,  under 
these  exceptionably  favourable  conditions. 

If  a  "  range-finder"  is  used,  a  minute  and  a-half  is  consumed  in  finding 
the  distance  of  the  enemy ;  if  it  be  not  used  at  any  but  the  shoilest 
distances,  the  fire  is  mere  guess-work,  and  may  be  either  good  or 
bad,  with  a  strong  presumption  in  favour  of  the  latter.  Sui)erior  as 
our  artillery  is  adcnowledged  to  be,  we  can  scarcely  wonder,  knowing 
what  we  know  of  its  performances,  at  the  failure  of  either  the  Aus- 
trian or  Prussian  rifled  field  services  to  influence  largely  the  fate  of 
the  battles  where  both  were  so  freely  and  ably  made  use  of.  Neither 
succeeded  in  any  uistance,  as  far  as  I  am  aware,  in  stopping  the  ad- 
vance of  infantry  or  even  in  greatly  impeding  the  operations  of  cavalry 
in  the  field,  though  doubtless  both  were  efficient  and  well  served. 
The  crowning  victory  of  all  was  essentially  one  of  infantry,  and  was 
gained  in  the  face  of  a  powerful  and  protected  artillery,  although, 
perhaps,  this  did  not  bear  with  as  much  power  as  it  might  have 
done  on  what  after-events  showed  to  be  the  true  key  of  the  position, 
and  thus,  in  face  of  our  horse-artillery  fire — good  as  it  is,  we  might 
expect  troops  to  stand,  and  even  an  advance  to  be  successfully  carried 
out.  If,  however,  it  chanced  that  instead  of  six  12-pounder  guns, 
with  their  50  destructive  pieces  per  gun  per  minute,  the  advance  took 
place  on  a  point  occupied  by  a  battery  of  mitrailleurs,  would  the  case 
be  different?  I  will  grant  that  there  would  be  no  bursting  of  shell, 
and  perhaps,  till  their  power  became  known  and  acknowledged,  com- 
paratively httle  of  that  moral  effect  which  attends  a  concentrated  and 
sustained  fire  of  artillery ;  but  as  regards  the  destruction  occasioned 
by  them — I  cannot  help  feeling  certain  that  it  would  exceed,  up  to 
certain  ranges,  that  jiroducible  by  any  engine  of  war  hitherto  made 
use  of  which  at  all  approaches  them  in  handiness  and  portability,  or 
which  requires  so  little  previous  education  for  its  management. 

If  the  diagram  which  is  appended  to  this  pa}^>er  be  examined 
(Plate  XXXV,  ^g,  2),  the  effects  of  a  single  discharge  of  a  mitrail- 
leur  weighing  no  more  than  400  lbs.  at  800  yards  will  be  seen ; 
and   at  1,000    yards   its    performance   is   almost    equally    satisfac- 
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tory,  tlnfortiinataly,  a  mise-fire  took  place  at  this  rang«,  one  ( 
thrco  which  occurred  during  the  firing  of  nearly  2,000  rounds  ( 
ball  cartridg'e  ;  there  are  therefore  but  36  ehota  instead  of  37  place 
in  a  parailelopram  nbout  10  feet  in  height  by  Vi  in  widtn,  re 
preseiitiiig  u  nilc  Indlet  of  fiOO  yrains  to  about  every  tlia'O  aujwi* 
ficial  feot  of  surftice.  A  sncceasful  shot  with  a  timti-riizc  shrap' 
nel  might  du  tlii!  snmu  thing,  or  even  letter  for  one  shot;  but  it  inui 
be  remembered,  that  the  base  of  the  cone  of  diitpereion  of  sluannA 
varieK  aa  the  distance  at  which  the  burst  takes  place  from  the  objco^ 
and  that  with  tlie  utmost  care  it  is  impossible,  even  on  the  ]iractio»^ 
ground,  to  keep  tide  distoace  absolutely  the  eame  fur  ereu  two  sua 
ccssivo  rounds.  But  with  the  mitrailleur  the  area  wvored  by  t" 
discharge  merely  varies  as  the  distance  between  the  object  aud  tl 
gun  itself ;  no  failure  of  a  fuze  in  it?  action,  no  nilsoalculatioii  of  a  Iv 
yards  only  in  the  distance  of  tlic  objecl,  no  fault  of  cuttlug,  piurci 
or  adjustment  of  a  good  fuzo  by  a  well-tramed  man  for  a  mnu: 
flurried  iu  the  beat  of  action,  altera  its  operation  in  the  smallest  wftj, 
as  is  the  case  with  the  gun.  At  certain  distances  it  gives  groups  c 
projectiles,  each  of  tliem,  be  it  remembered,  of  a  definite  weight  ui 
known  penetration  j  and  the  si/j3  of  these  groups  viiries  merely  as  C 
distance  itself,  but  for  the  same  dUtauces  is  rigidly  the  same.  Byf 
simple  mechaTiical  arrangement  it  is  ni)w  possible  lo  placu  thai 
groups,  groups  such  as  are  seen  in  the  diagTam,  In  sneli  a  manii 
that  the  edge  of  one  group  shall  just  intersect  the  edge  of  tlu 
which  preceded  it,  and  to  treat  a  whole  Une  if  necessary  in  this  mannu 
giving  to  each  section  of  10  or  12  feet  its  one  or  two  dischargea,  u 

f>i'ocecding  to  the  next  in  regular  succession.  Thi^^  contrivance  I 
lowever,  one  which  will  require  to  be  worked  either  by  the  firer  or  b 
asccond  soldier  standing  at  the  gun,  I  have,  however,  proposed  tofltt 
the  arm  a  simple  modification  of  my  own  invention,  which,  whUst  in  i 
way  complicatmg  it,  will  enable  one  man  to  fiie  the  gun,  distributing; 
he  pleases,  the  fire  of  a  single  discharge  through  a  larger  hdrizm! 
area  than  that  due  merely  to  the  uatoiiu  cone  of  diepersion,  andattl 
samo  time  commencing  tho  next  discharge  in  a  fresh  place  iu  ) 
enemy's  line,  Foi-  13  of  these  dtschai-ges  can  be,  without  dlfScult^ 
made  in  one  minute  of  time,  and  444  bullets  can  be  distributed  on 
1,332  superficial  feet  of  an  enemy's  front  at  800  yajils  with  almoBt  < 
much  cert^nty  as  wc  have  that  the  water  from  a  steam  tire-eurii 
will,  under  normal  conditions,  rise  so  many  feet  in  the  air,  or  rQ 
given  cubical  space  Ui  a  given  time.  Further  than  this,  the  distui 
of  an  enemy  being  once  ascertained,  effectivo  discliargcs  can  be  r 
pitted  as  often  aa  we  please,  although  wo  are  not  again  ablii 
I'elay  the  mitrailleiu-  through  the  prevaloiice  of  smoke,  the  darkoea 
or  any  othei'  conceivable  cause.  The  gun  must  be  relald  between  6 
discharge.  The  miti'ailleur  iloos  not  require  it,  but,  having  once  b  ^^ 
brought  to  bear  on  its  object,  will  continue  to  pour  forth  dischaiq 
after  discharge,  coveriiig,  according  to  the  range,  a  definite  a 
with  cacli.  and  distributing  its  fire  horizontaliy  wiii  mechaniciiJ  j.. 
cision.  Tho  six  12-pouuders  would  thus,  supposing  the  gunners  to  I 
able  to  catch  sight  ot  their  enemy  between  each  discharge,  and  ewr 
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shot  to  go  well,  throw  into  a  body  of  troops  300  irregular  but  effective 
pieces  per  minute. 

The  six  mitrailleurs  having  once  ascertained  their  enemy's  distance, 
would  mechanically  throw  into  a  like  body  2,664  lifle  bullets  of  the 
same  weight  in  the  same  time ;  would  weigh  half  as  much  as  the 
guns,  or  perhaps  rather  less,  require  half  the  number  of  men  to  work 
mem,  and  one-third  the  number  of  horses  to  draw  them,  or  with  the 
same  number  of  horses  would  be  infinitely  more  mobile. 

It  would  be  difficult  to  find  the  troops  who  could  face  such  a  hail- 
storm as  this,  thrown  even  by  a  single  battery.  What  would  be  tho 
result  of  the  concentrated  fire  of  several  batteries  of  mitrailleurs  on 
any  exposed  formation  1  leave  it  to  your  judgment  to  determine  from 
the  data  I  have  placed  before  you.  A  most  distinguished  Officer  of 
artillery,  whom  I  cannot  name  for  obvious  reasons  without  his  per- 
mission, in  discussing  with  me  the  mitrailleur  question,  in  which  he 
has  taken  much  interest,  asked  which  I  should  prefer  for  the  defence 
of  a  bridge  or  other  similar  position,  a  mitrailleur,  or  a  12-pounder  field 
gun,  supposing  the  space  to  be  defended  to  be  some  1,000  feet  in 
length. 

I  took  the  side  of  tho  mitrailleur,  and  he  that  of  the  gun,  "  for," 
said  he,  "I  should  fire  direct  at  your  instrument  and  knock  it  over, 
and  you  could  do  nothing  of  the  sort."  It  appeared  to  me,  however, 
that  if  both  gun  and  mitrailleur  were  unloaded  to  commence  with,  the 
gun  would  never  be  loaded  at  all ;  if  both  were  loaded,  and  the  first 
shot  from  the  gun  failed  to  spiash  the  mitrailleur,  the  gun  could  not  be 
loaded  a  second  time,  nor  would  a  horse  or  man  belonging  to  it  siu^ivo 
the  first  minute's  practice  from  the  weapon  opposed  to  it.  But  it  is 
only  under  exceptional  circumstances  that  the  mitrailleur  could  ever  be 
opposed  to  the  field  gun.  The  latter  from  its  superior  range  could 
always  retire  out  of  the  range  of  the  former,  and  with  its  heavy  pro- 
jectiles smash  up  machine,  carriage,  and  all,  at  its  leisure  and  with 
perfect  impunity,  even  should  the  effective  range  of  the  mitrailleur  be 
increased  to  1,500  yards,  as  I  believe  it  will  be. 

It  is  only  when  both  are  opposed  to  infantry  or  cavalry  that  the 
one  would  seem  to  assert  its  superiority  over  the  other ;  that  is,  tho 
fire  of  a  mitrailleur  will,  within  certam  distances,  always  compare 
most  favourably  with  the  fire  of  shrapnel,  both  in  the  number  of 
pieces  taking  effect  and  the  regularity  of  their  dispersion. 

If  there  were  no  other  reason  for  this  than  that  shown  in  the  accom- 
panying diagram  (Plate  xxxv,  fig.  1),  I  think  that  proof  enough  is 
here  afforded  of  the  truth  of  my  statement.  For  let  us  suppose  two 
equal  spaces  indicated  by  the  dark  lines  aft,  c</,  on  the  general  front, 
AB,  of  an  enemy's  line,  placed  at  1,000  yards  from  the  guns,  ana 
that  it  be  desired  to  render  these  spaces  as  dangerous  as  possible, 
that  is  throw  into  each  tho  gi-eatest  possible  number  of  effective 
projectiles  of  whatever  nature. 

Let  us  further  suppose  that  such  space  corresponds  to  the  natural 
cone  of  dispersion  of  the  bullets  thrown  by  the  mitrailleur,  which,  at 
this  range  would  be  about  12  by  14  feet,  i.e.,  12  feet  in  height  by  14 
in  width. 
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Now  it  will  be  appai'ent  that  a  uiiacalculfttiou  of  distance,  Buch  a«  tha 
due  to  the  space  between  AB  and  CD  or  CD  and  EF,  would  affect  conB 

Saratively  little  the  horizontal  spread  oi  tlie  projectiles,  which  will  b 
irectly  Of  the  distance  from  the  gun  itself,  or  again,  that  troops  i 
Biipport  or  rewrve  on  thoae  linos  might  suffer  considerably. 

in  firing  with  slirapiiel,  however,  the  case  is  differont,  for,  aup 
posing  the   projectile  exploded  at  the  point   2,  to  give  the  refjulid 
degree  of  dispersion  to  cover  the  spaco  cd,  on  the  line  AB,  to  the  br* 
advantage,  it  must  be  evident  tliat  on  the  lines  CD  and  £K,  tlu  d 
Itci-sion  will  be  too  large  to  be  efiiuiont, 

The  same  will  be  tlie  case  on  the  line  AB  until  the  premature  bn . 
No.  1,  whilst  3  fails  to  cover  the  space  desired,  and  4  passes  tbronj 
the  line  as  a  single  mass. 

Nor  dues  the  matter  rest  here,  for  the  dispersion  is  vertical  as  w 
as  horizontal.  In  the  ease  of  tlie  mitrailleur  it  remiuns  a  ctmsli 
quantity  for  each  distance,  iucreaaiug  only  as  the  distance  from  i 
pm.  In  the  case  of  the  shrapnel  the  dispersion  varies  with  the  vat, 
nig  distance  of  the  exi>losion  from  the  object  vertically  as  well  a 
horizontally,  and  jtartakes  of  the  same  uncertainty  in  both  aspects.  ' 
I  before  pointod  out,  this  uncertauity  in  time-fuze-practlcc  is  a  v 
spi'ions  matter,  owing  to  the  difficulty  of  obtaining  the  rango  v 
perfect  exactness,  and  laying  the  gnn  and  adjusting  the  taw  « 
precisely  the  same  accuracy  for  each  succeeding  shot. 

Nor  will  this  uncertauity  be  by  any  means  obviated  by  either  i 
the  descriptions  of  concussion -fuze-firiiig  before  descriljed.  Furtlw^ 
more,  the  high  degree  of  initial  velocity  which  is  mainlined  tlireiu 
out  flight  by  our  rilted  projectiles,  wliilst  enormously  increasing  t 
cffectii'e  ranges  of  shrapnel,  adtis  to  instead  of  decre^Lsing  the  tf" 
culties  of  fuze  adjustment,  by  magnifying  the  effects  of  any  tat 
error,  howevi^r  Introduced, 

On  the  other  hand,  the  guns,  owing  to  their  superior  riingts  cm 
now  withdraivn,  when  the  ground  is  favourable  foi-  the  puipose,  b^y 
the  ordinaiy  range  of  infantry  fire,  ov  even  beyond  that  ul  the  mitn 
leurs.  As  I  once  »aid  on  auother  occasion,  /lud  the  'jun  iU  c/ioiea 
dittana;  a  duel  letwecu  the  most  powerful  mitrailleur  and  a  compai 
lively  light  rilled  iield-piece  could  only  end  in  favour  of  the  latter. 

But  in  order  that  tlie  gnu  shonld  gain  this  victory,  it  will  be  neoi 
sary,  as  it  is  easy  enough  to  show,  to  place  it  in  full  siglit  <rf  t 
weapon  it  attacks,  and  some  1,300  or  l,4uo  yards  uS,  for  at  less  tfa 
these  distances  the  gun  detachment  would  be  unable  to  work  it  wi 
the  smallest  degree  of  safety  in  face  of  the  fire  to  which  they  won 
be  exposed. 

But  it  should  be  remembered  that  in  action  it  will  often  liappeD  t_^ 
both  aides  are  able  to  choose  the  ground  on  which  to  dispose  the  vano 
arms  for  attack  or  defence,  and  that  an  Officer  in  command  of 
mitrailleui-  butt«ry  would  probably  us  much  dream  of  plaemg  liirawlf 
such  .1  disadvantage,  as  would  a  Colonel  of  cavaliy  of  attempting' 
charge  squari's  nnned  with  magazine  guns  or  biecch-luadera. 

Nor  must  we  forget  that  in  wai'  tijoce  will  always  occur  situatio 
in  which  iho  1,1011  yards  range,  w  admirably  suited  to  the  artilltt 
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reqairements  in  a  contest  of  this  description,  does  not  exist  just  where 
it  18  wanted,  and  that  guns  must  either  be  brought  closer  in  or  remain 
out  of  action  altogether.  That,  besides  tliis,  from  its  lightness  it  will 
always  be  possible  to  carry  a  mitrailleur  into  positions  when  no  gun 
equalling  it  in  power  at  its  own  range  could  be  brought  at  all,  and 
from  the  character  of  its  ammunition,  that  also  possesses  peculiar 
advantages  for  easy  transport. 

It  is  in  such  situations  as  these  that  the  mitrailleurs  would  find  their 
special  place,  positions  requiring  a  large  amount  of  fire  developed  per- 
haps from  a  small,  or  comparatively  small  front,  able  in  the  short 
interval  between  the  appearance  of  an  enemy  and  his  coming  to  close 
quarters,  to  pour  in  a  far  larger  amount  of  fire,  and  with  less  trouble- 
some conditions,  than  any  other  weapon ;  they  could  thus  deal  out  to 
infantry  a  destruction  of  which  the  field  gun  is  incapable  in  the  same 
time^  and  could  prevent  any  field  gun  from  being  placed  in  position  to 
oppose  them. 

There  are  those  who  appear  to  forget  the  rapidly  increasing  import- 
ance that  this  time  question  will  assume  in  all  future  contests ;  in 
many  of  'the  arguments  used  on  one  side  or  the  other,  in  the  whole 
breech-loading  and  magazine-gun  controversy,  it  has  been  strangely 
neglected. 

I  have  frequently  been  asked,  "  But  pray,  sir,  what  is  the  use  of  a 
gnu  that  can  fire  20  shots  a  minute  ?  In  five  minutes  your  men  would 
exhaust  the  whole  of  then:  ammunition,  your  ginis  be  red  hot,  and  the 
line  engaged  without  a  round  of  ball  cartridge.  No  one  should  fire 
more  than  6  or  7  shots  in  a  minute,  and  a  gun  is  useless,  or  even  mis- 
diievous,  which  enables  them  to  do  so."  Such  questioners  seem  to 
me  to  lose  sight  of  the  fact  that  the  power  of  discharging  20  rounds  in 
one  minute,  conveyed  also  that  of  discharging  5  shots  in  15  seconds, 
and  that  on  those  15  seconds  and  the  5  shots  per  man  fired  in  them, 
wonld  often  depend  the  forcing  or  the  preservation  of  the  key  of  a 
position  necessary'  to  the  safety  of  an  Army,  or  the  repulse  of  an  attack 
on  lines  or  squares  menaced  by  greatly  superior  numbers.  In  like 
manner  the  rapidity  of  fire  of  a  mitrailleur  battery  must  receive  its  due 
consideration.  It  may  never  be  necessary  to  fire  12  rounds  per  gun 
per  minute  during  any  action  they  may  be  ever  engaged  in,  but  in 
their  capacity  for  such  rapid  firing  resides  a  power  and  an  advantage 
which  might  at  any  moment  prove  inestimable. 

It  is  on  the  final  minutes  and  portions  of  minutes  that  the  successes 
or  failures  of  great  movements  as  frequently  turn,  as  on  the  ability,  skill, 
and  forethought  employed  in  preparing  for  them.  A  fire  of  unexampled 
weight  and  severity,  thrown  in  at  a  critical  place  and  moment,  will 
often  be  more  decisive  in  its  results  on  the  fate  of  the  day  than  whole 
hotfrs  of  distant  caimonading  or  long-range  ball  practice.  It  was  in 
short  intervals  of  an  overwhelming  rapid  fire  that  the  Prussians  found 
their  breech-loaders  give  them  their  most  decisive  advantages.  In 
dealing  with  an  enemy  carrying  similar  wcaix)ns,  these  short  intervals 
of  fire,  combined  with  rapid  movements  and  i)robab]y  with  loose  forma- 
tions, are  what  will  have  to  be  looked  f<^r  and  provided  against. 

Deliberate  and  continuous  niovemouts.  in  face  of  either  artilleiy  or 
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infantry,  wUl  become  more  and  more  iropossible,  and  wc  shall  hnvo  !< 
prppai-e  for  short  and  rajiid  con ceotrat ions  fnjm  extemled  order,  a 
sudden  ruBhtis  from  cover,  uatui-al  or  artificial,  which  will  give  bnt  fitdl 
time  for  the  nae  of  any  alow-firing;  weapon. 

In  dealing  with  such  movements,  the  mitrailleur  appears  la 
peculiarly  adapted ;  loadeil  in  four  aecondB  and  fired  in  one,  wiUi  M 
interval  fur  relaying,  an  automatic  diatnbution  of  its  lire,  luoreelTectiTai 
than  elu^pnel  at  1,1)00  yards,  and  a&  useful  as  canister  at  100)  UBf 
miiuitioti  vphifih  a  well-instnicted  infantry  soldier  can  cotDprehend  un 
make  use  of  with  effect  j — it  would  seem  to  fill  satisfactorily  the  intern 
between  artillery  and  infantry  iu  a  way  that  is  mucli  to  be  desired. 

I  ehould  not  feel  disposed  to  think  that  mitroilleurs  could  be  adnia* 
tugcously  attached  to  artillery  batteries  as  were  smootb-bored  bowitwnk 
owing  to  the  eHseutial  difference  between  the  two  uaturt'A  of  nuuui 
tion,  iitid  of  the  traliimg  required  for  their  use,  to  say  nothiug  of  iil 
qucstiona  of  ec|uipment,  rapidity  of  moTeuieut,  and  difference  of  ra 
Nor,  on  tlie  other  baud,  ebould  their  organization  be  mixed  np  in 
way  with  that  of  foot  regiments,  as  wore  certiua  Held  giuis  at 
time.  lufantiy  should  never  be  hampered  in  the  field  by  the  noosaiiC 
of  kt'cping  to  waya  practicable  for  wheeled  carriages  j  tliey  aUraldojl 
huTb  to  depend  too  much  on  the  assistauce  of  any  fire  but  their  .  ^^^ 
nor  should  they  l>e  capable  of  being  demoralized  l>y  the  fnilurv,  destroq 
tioii,  or  capture  of  any  Instrument  from  which  tliey  had  expcct«d  ll 
much. 

Again,  to  look  at  the  economical  side  of  the  question,  whatever  du 
prove  to  be  the  actual  original  cost  of  the  mitrailleur  itself,  and  ti 
may  or  may  not  equal  that  of  the  rifled  gtin,  highly  trained  and  hlg^ 

fiaid  artillerymeu  are  not  needed  for  its  service.     It  will  travel  with  W 
lorses  instead  of  six.     Three  markHuien  takeu  from  the  infautry,  wil 
a  little  drill,  would  be  amply  sufficient  for  its  management;  andfurtbs 
more,  the  cost  of  its  fire  per  shot  thrown  is  lees  than  one-fourth  tb 
of  the  fire  of  shrupnol,  for  if  wo  assume  tliat  the    piico  (^  b  IJ 
pouuder  shrapnel,  with  fuze  and  burster  complete,  as  put  into  the  gm 
cxchiave  of  the  powder-charge,  or  friction-tube,  is  Gs.  8ii,  whloh 
pi'obubly  well  witliin  the  mark,  and  that  this  shrapnel  gives  SO  dfc 
tivc  pieces ;  then  the  cost  of  distributing  these  pieces  on  on 
front  must  be  4d.  per   piece,  €3cclusive  of  its   share  of  the 
charge  and  friction-tube,  of  the  pay  of  the  gnn  detachment,  and 
and  keep  of  the  hordes,  and  carriage  generally. 

The  mitrailleur  cartridges  can  hv  manufactured  with  a  larg« , 

of  profit  at  £i  per  1,000 ;  the  price  of  each  effective  bullet,  therefc 
imhieive  of  cliarge  of  {lowder  and  detonation,  is  less  than  lil.,  with, 
I  hove  shown  before,  lesM  than  half  the  unmber  of  less  highly  ^ 
men  fur  its  service,  and  one-third  the  number  of  horses  for  it«  traUKXill 
37  liurrcls  ]>ouiid  up  together  no  more  become  a  piece  of  artillei^ 
because  tliey  are  fastened  together  and  fired  by  a  single  man,  t'  ^^ 
they  would  do  bad  they  remained  separate  and  Ceeii  fired  by  37  { 
because  the  machiue  travels  on  wheels  and  is  drawn  by  boraes,  t_,^^ 
it  more  necessarily  he  driven  and  worked  by  gunners  than  need  a  bag| 
gogc  waggon  or  a  liiv -engine.    On  the  other  band,  although  llie  o  ~ 
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tridges  and  individual  barrels  resemble  those  used  by  infantry,  for  the 
reasons  given  above,  the  two  arms  should  be  kept  separate. 

I  have  already  compared  its  effects  at  its  own  ranges  with  those  of 
the  field-piece,  and  the  following  quotation  from  a  thoughtful  and  well- 
written  article  in  the  Standard  newspaper  expresses  as  well  as  I  could 
do  the  terms  on  which  it  is  likely  to  compare  with  the  fire  of  Infantry. 
Should  these  estimates  be  approximately  true,  the  economy  in  using, 
and  place  in  which  to  use  the  mitrailleur,  will  be  apparent.  After  a 
description  of  the  arm  and  its  mechanism  and  ammunition,  the  writer 
goes  on  to  say : — 

"  There  can  be  no  question  on  these  two  points,  that  such  a  machine 
"  can  be  trained  with  far  more  accuracy  and  delicacy  than  ordinary 
*'  rifled  small  arms  from  the  shoulder ;  and  secondly,  that  a  machine, 
"  unlike  a  man,  has  no  nerves  to  be  disturbed.  With  regard  to  the 
"  comparative  values  of  infantry  and  mitrailleur  fire,  we  are  disposed 
"  to  place  the  latter  higher  than  some  who  have  written  on  the  subject 
"  have  done.  At  extremely  close  quarters,  and  with  arms  of  a  high 
"  degree  of  rapidity  of  fire,  it  is  quite  possible  that  infantry  may  deliver 
"  a  valuable  and  effective  fire  of  from  eight  to  nine  shots  per  man  per 
"  minute.  It  may  be  doubted,  however,  very  much,  if  with  any  degree 
**  of  training  possible  to  be  given  to  ordinary  troops,  an  effective  fire 
**  of  more  than  six  shots  per  minute  would  be  obtained  at  from  350  to 
*'  400  yards.  The  rapidity  of  fire  after  this  distance  will  doubtless 
"  bear  an  inverse  ratio  largely  increasing  in  its  proportion  to  its  effi- 
•'  ciency.  At  600  yards,  four  shots  per  man  per  minute  might  be  made 
"  to  tell,  and  at  1,000  yards,  perhaps  not  more  than  three ;  and  this 
*'  because  we  are  dealing  with  the  error  of  the  man,  added  to  the  mean 
*'  deviation  of  the  weapon.  The  errors  of  judging  distances  may  be 
"  almost  said  to  increase  proportionally  as  the  squares  of  the  distances 
*'  themselves.  We  may,  on  the  other  hand,  expect  the  mitrailleur  fire 
*•  to  bear  throughout  its  ranges  values  approaching  far  more  nearly 
*'  those  due  to  the  accuracy  of  the  barrels  of  which  it  is  composed, 
''  and  being  fired  also  at  a  rate  constant  for  all  ranges,  it  is  evident  that 
*'  its  proportional  value  increases  enormously  with  the  distance.  As- 
'*  suming  the  present  Montigny  mitrailleur  of  37  barrels  as  a  basis  of 
*^  calculation,  the  rapidity  at  ten  romids  per  minute,  and  giving  to  each 
"  barrel  the  same  accuracy  as  the  infantry  musket,  with,  however,  a 
'*  flatter  trajectory  and  greater  range  and  penetration,  w'c  can  also 
**  afford  to  place  behind  that  gun  controlling  intelligence  much  above 
*'  that  required  to  handle  the  infantry  weapons.  We  shall  probably 
"  find  as  the  result  of  practice,  that  whereas  at  200  or  300  yanls  the 
"  effects  of  the  gun  will  be  equal  to  those  produced  by  the  fire  of  some 
"  fifty  infantry  soldiers,  or  at  1,000  yards  it  will  do  more  actual  work 
•*  than  200  or  250  muskets.  Taking  all  circumstances  into  considera- 
"  tion,  we  are  disposed,  as  matters  stand,  to  place  the  value  of  a  single 
•'  well-built  mitrailleur  on  this  construction,  proi)erly  manned  and 
"  furnished,  rather  above  than  below,  efjuivalont  to  120  infantry.  The 
"  French  have  a  more  slowly  firinp;*  ann,  heavier,  and  of  fewer  barrels ; 
*'  and  these  they  have  formed  into  batteries  of  eight  pieces  each.  Such 
"  a  battery  would  equal  in  value  of  its  fire,  supposing  these  ideas  to 
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"  be  cori-cct,  and  tbe  machiue  guas  to  be  on  MontiRDy's  principle, 
"  least  an  infantry  regiment  of  full  Btreugtli,  whilst  there  would  bft-1 
"  tliia  advantage,  that  only  twenty-four  lives  would  be  exposed  to  tbe  I 
"  enemy's  fire  instead  of   nine  hundred  and   sixty.     Let  us  take  aa  1 
"  average  country  over  wbicli  fighting  on  ordinary  piuciples  could  be  T 
"  conducted,  place  these  eight  mltrailieurB  in  posidou,  with  the  ro^-  I 
"  meat  lying  down  to  cover  them,  and  it  must  be  evident  tliat  tliey  I 
"  would  be  unassailable  by  any  force  of  thi'so  times  their  strength,  no" 
"  would  it  lie  safe  for  artillery  to  approach  them,  supposing  that  i 
"  order  to  do  so  the  nature  of  the  ground  compelled  them  to  open  fire 
"  withiu  the  effective  range  of  the  mitrailleui  -.     Under  the  presi-nl 
"  changeful  conditions  of  the  art  of  war  it  is  ■'■fficult  to  say  what 
"  form  fortifications  will  assmue,  or  how  long  ■        lermanent  position 
"  will  be  tenable ;  but  on  the  old  system  the  out  great  djfliculty  was 
"  to  obtain  a  sufficient  weight  of  small-arm  fire  at  certain  points ;  for    . 
"  instance,  salients  and   flanked  angles.     With  the   mitrailleui-,  this.j 
"  difficulty  disappears,  for  by  it,  the  actual  value  of  120  men  can  be  I 
"  compressed  into  the  standing-room  occupied  by  four,  and  with  ouIyH 
"  the  exposure  to  fire  of  three  of  these," 

This  article  was  written  before  experience  had  proved  a  rate  of  f 
of  more  than  10  ronnds  per  minute  to  be  obtainable  fmin  the  Moiitigi 
mitrailleur,  which  has  been  assumed  as  the  basis  of  calculation :  with  lIP 
rounds  a  mmute,  the  argument  would  be  still  more  in  favour  of  thn 
arm.    In  any  case  tbe  intermediate  place  which  I  propose  to  assign  W* 
the  weapon  ia  contended  for,  and  its  adoption  would  be  borne  out  byi 
any  furUier  confirmation  of  the  truth  of  these  views,  which  it  is  to  «f " 
hoped  may  soon  he  obtained  from  ex[ierimeut.     It  ia  not,  as  I  have 
already  s£ud,  that  we  could  hope  to  replace  by  such  instruments  a 
single  field  gun,  but  that  those  who  in  addition  to  their  full  comple- 
ment of  artillery  sliall  carry  into  the  field  niitrailleurs  also,  and  under- 
stand their  posilion  and  true  uses,  will  obtain  an  advantage  which  1 
should  be  sorry  to  see  possessed  ojdy  by  that  side  to  which  1  found  | 
myself  opposed.  J 

From  a  clever  pamphlet  on  tlie  mitrailleur,  written  for  Colonel  Glas-<  I 
ton,  by  some  foreign  enpneer,  I  translate  the  following  passage ; —      I 

"  Power  will  no  longer  exclusively  be  on  the  side  of  the  big  batta«'| 
"  lions,  but  as  maehinery  has  rendered  industry  rich  and  prosperous,  1 
"  so  now  whilst  diminishing,  or  at  least  without  increasing  a  war  ex-  1 
"  peuditure,  it  is  about  to  render  small  peoples  and  httlo  states  as 
"  powerful  for  defence  as  are  the  great  for  attack."  I 

Though  I  do  not  agree  to  tlie  full  in  this  statement,  and  should  j 
hold  that  to  employ  the  mitrailleurs  purely  as  defensive  weapons  would.  | 
greatly  detract  from  their  value,  still  it  touches  on  one  of  the  most' J 
miportant  sides  of  the  question ;  namely,  the  multiplication  of  fire  by  I 
mechanical  means,  and  the  saving  of  life  aud  money  so  effected.  " 

In  conclusion,  I  must  pxpross  my  regret  that  I  should  have  been 
Unable  to  reatl  instead  of  printing  this  paper,  as  the  (Uscusslon  which 
might  have  fairly  been  expected  to  follow,  could  not  have  f^ed  to 

Krove  luon?  instnictive  than  my  own  deductions  fj-om  the  facts  which  I 
Bve  had  the  lioiinur  to  Inv  befort-  iiiv  midrra. 
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It  was  in  contemplation  of  some  discussion  on  the  subject  that  I 
prepared  much  of  this  matter.  For,  even  though  it  is  well  known 
that  the  French  are  in  possession  of  many  of  these  weapons ;  that 
almost  every  power  in  Europe  has  experimented  with  them;  that 
Russia  has  ordered  a  large  number,  some  of  which  she  proposes  to 
carry  on  the  tops  of  her  iron-clad  ships  of  war ; — attention  has  hitherto 
been  but  little  directed  to  them  in  this  country,  and  a  valuable  discus- 
sion tending  to  this  object  would  be  better  provoked  by  a  statement  of 
the  facts  on  one  side,  put  as  plainly  as  may  be,  than  by  a  better 
balanced  summary  of  every  argument  on  both. 

Thus  I  have  not  desired  to  dogmatize,  but  rather  to  put  forward  for 
consideration  and  discussion  such  points  as  seem  to  me  to  bear  on 
the  main  question,  seen  from  one  point  of  view.  Their  position  in 
the  field  I  have  endeavoured  to  show.  Naval  men  will  judge  for 
themselves  of  the  value  of  such  inventions,  securely  sheltered  and 
worked  by  a  couple  of  men,  in  protecting  the  decks  of  their  ships  as 
contrasted  with  the  huge  and  cumbrous  rifle  towers  which  some  of 
them  now  carry.  In  repelling  armed  boats  or  sweeping  an  enemy's 
deck,  their  use  would  be,  if  exceptional,  at  least  evident ;  and  there 
are  both  on  sea  and  land  numerous  positions  where  a  fire  such  as  that 
I  have  described  would  be  most  valuable,  other  than  those  I  have 
enumerated  or  hinted  at. 

The  invention  in  its  present  state  is  a  comparatively  new  one,  and 
like  all  new  things  will  find  many  opponents  simply  because  it  is  so, 
whilst  the  status  quo  will  never  want  an  advocate.  Those  who  will 
divest  themselves  of  this  very  natural  prejudice  will,  I  trust,  see  in  it 
some  points  of  value  rendering  it  worth,  at  all  events,  patient  investi- 
gation, and  be  careful,  whether  in  its  adoption  or  rejection. 

There  are  other  details  regarding  it  which  could  hardly  have  been 
introduced  into  a  paper  like  this,  but  which  may  be  gathered  from 
reports  of  mine  on  tne  subject  placed  at  the  disposal  of  this  Insti- 
tution by  the  kindness  of  Her  Majesty's  Government.  There  arc 
several  improvements,  or  suggestions  for  its  improvement,  which  I 
should  have  been  glad  to  have  made,  had  tune  and  opportunity  been 
granted  me,  while  the  invention  was  still  under  trial. 

But  if  I  regret  that  after  two  years'  work  and  study  of  the  subject, 
my  connection  with  it  now  ceases,  at  perhaps  the  most  critical  and 
inter^ting  time,  it  is  without  the  selfish  complaint  of  sic  vos  non 
vobis  that  I  leave  it,  but  honestly  desirous  of  seeing  that  which  I  l)elieve 
likely  to  prove  of  advantage  to  my  country  perfected  and  adopted,  to 
whomsoever  may  eventually  belong  the  credit  of  its  introduction. 
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IT  at  leust  procures 

.  aitswor  of  Bolaa  to  Crujsua,  who  showed  him  uU  lus  ttoaaura : 
'Yes.  eir,  but 'if  anoliier  should  come  with  bett«'  iron  tbaDjau,  bo  would  bo  tnikslet 
of  bIL  this  gold.' "  ' 

Lous  Baook. 

So  many  schemes  connected  with  the  management  of  the  Army' 
have  lately  been  proposed  and  discussed,  that  it  wonld  seem  almost 
needless  to  bring  forward  anotlier.  They  have,  however,  chiefly; 
referred  to  the  snbjoct  of  I'ecniiting.  This  has  been  pretty  well  ex»  i 
hausted.  Most  persiiRs  who  have  attentively  conBidei-cd  the  matter ; 
have  probably  arrived  at  the  conclusion  that  wc  can  only  compete  with 
the  armaments  of  the  Continent  by  tlie  introduction  of  a  modified  con- 
scription, and  the  gradual  abolition  of  tlie  militia,  yeomanry,  and 
volunteers  for  a  really  effective  Reserve,  composed  of  men  who  havq 
sei-ved  a  few  years  in  the  regular  Army. 

The  object  of  the  present  paper  is  not  to  treat  of  recrmtjng', , 
but  to  deal  with  the  equally  important  subject  of  transport,  touching; 
incidentally  on  the  defence  of  this  conutty — ^vital  questioDs,  on  what- 
ever system  men  may  be  raised  for  military  service.  The  British 
Army,  thongh  in  many  respects  well  organized,  stops  short  of  com- 
pletion. We  have  repments  perfectly  drilled  and  equipped ;  yet 
beyond  their  clothes,  arms,  and  accoutrements,  they  have  Uttle  that 
they  require  in  the  field.  To  move  them  entm^  numerous  returns  and 
much  correspondence.  To  collect  and  place  even  a  small  force  in  the 
field  to  meet  the  enemy  would,  as  there  is  Uttle  or  nothing  ready  in 
the  way  of  transport,  be  a  matter  of  some  difficulty.  To  obviate  this 
defect,  and  remove  the  attendant  delay  and  imccrtainty.  is  the  aim  of' 
the  following  plan. 

Any  proposal  connected  with  ihi!  organization  of  an  Army  divides 
itself  into  two  distinct  branches,  namoly,  the  organization  required  for 
war,  and  that  required  for  jieaco. 

Although  the  former  is  the  really  important  branch,  yet  peace  being 
the  QoniuJ  condition  of  armies,  it  is  impossible  to  devise  a  plan  for 
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the  ODO  without  considering  the  other.  The  question  then  is,  how  to 
be  prepared  for  war  at  a  moment's  notice,  without  unnecessarily 
depriving  Officers  and  men,  during  peace,  of  the  ordinary  advantages 
and  comforts  enjoyed  by  the  citizen. 

The  outline  plan  which  follows,  applies  chiefly  to  the  Infantry ;  but, 
with  certain  self-evident  modifications,  includes  the  other  arms  of  the 
Service,  and  is  intended,  in  a  great  measure,  as  the  basis  of  a  scheme 
to  ensure  this  country  against  surprise  by  invasion. 

Since  the  regimental  system  of  the  British  Army  has  been  pro- 
nounced perfect  as  far  as  it  goes,  and  since  it  is  the  system  the  most 
suitable  to  our  wants,  why  not,  instead  of  engrafting  upon  it  modifica- 
tions of  Continental  plans,  endeavour  to  render  it  complete  ? 

jThe  Unit. — It  is  therefore  proposed  that  the  regiment  should  be  made 
the  unit  of  efficiency.  That  all  transport,  certainly  of  the  first  reserve 
of  stores,  and  second  of  ammunition,  should  be  organized  upon  a  system 
based  on  the  requirements  of  a  regiment,  and  not  on  the  wants  of  a 
brigade  or  larger  unfixed  unit. 

To  carry  out  the  above  idea,  a  regiment  must  be  a  fixed,  distinct, 
and  independent  body,  self-reliant  for  (1)  transport,  (2)  food,  (3) 
shelter,  (4)  clothing,  (5)  regimental  and  first  reserve  of  ammunition, 
and  (6)  hospital. 

Eegimental  Train, — The  first  thing  to  be  provided  is  transport.  In 
this  country  waggons  are  the  most  suitable.  These  waggons  should 
be  80  constructed  that  without  unloading  they  could  travel  on  the 
railway  trucks.  As  they  would  be  in  charge  of  the  regiment,  they 
should  be  marked  with  its  number,  the  letter  of  the  company  or  com- 
panieB,  or  name  of  the  department  to  which  they  belong.  On  the  march 
they  would  follow  the  regiment,  brigade,  or  division,  in  charge  of  men 
of  the  regiment,  who  should  walk  or  drive,  but  not  ride. 

The  minimum  amount  of  tentage,  baggage  of  Officers,  tools  and 
implements,  arm  chests,  squad  bags,  reserve  ammunition  and  impedi- 
mentciy  including  regimental  hospital  equipment,  absolutely  required  in 
the  field,  would  have  to  be  fixed  as  to  size,  shape,  and  weight.  These 
points  being  settled,  the  number  of  waggons  to  be  allotted  to  each 
regiment  would  be  determined. 

In  time  of  peace,  contractors  would  supply  the  horses  and  harness 
at  fixed  rates,  and  possibly  the  same  arrangement  might  be  the  most 
economical  in  time  of  war.  Cast  ailillery,  and  cavalry  horses,  which 
sell  for  little  or  nothing,  might  be  made  available,  if  it  were  considered 
desirable  to  maintain  me  nucleus  of  an  independent  system ;  one  or  two 
horsee  to  a  regiment,  for  instance.  Oxen  should  not  be  overlooked ; 
they  cost  less,  require  little  harness,  move  fast  enough,  are  easily 
conveyed  by  railway,  and  when  old,  or  ui  case  of  emergencv,  could  be 
eaten.  How  far  the  employment  of  traction-engines  could  be  used 
with  advantage  might  be  worthy  of  experiment. 

It  has  been  urged  that  waggons  would  not  be  required  in  England, 
as  the  railroads  would  funiish  all  the  necessary  conveyance.  Though 
railroads  would  greatly  facilitate  the  movements  and  concentration  of 
troops,  it  is  clear  that  were  the  line,  bridges,  or  viaducts  destroyed,  or 
the  post  to  be  occupied  only  a  short  distance  from  the  station,  it  would 
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be  absoluloiy  neceBsary  to  have  the  baggage  brought  up.  For  rflH^| 
efficiency,  therefore,  it  may  be  aasumed  that  the  waggons  could  not  b^H 
dispeDBed  with.  ^H 

To  diminish  the  baggage  now  carried  about  by  OfficerB,  barraclo^B 
rooms  should  be  furnished  with  all  the  articles  reijuired  beyond  t)K^| 
ordinary  field  kit.  ^M 

All  private  baggage  in  time  of  peace  should  be  moved  indepoudentlj^H 
of  the  regiment,  by  private  cairiers,  as  at  present.  ^M 

Food. — Instead  of  butchers  and  bakers  being  formed  into  one  corpaH 
under  a  civil  department,  each  regiment  should  have  its  own,  liable  toS 
do  military  duty  when  not  required  in  the  exercise  of  their  tradci^H 
These  men  would  work  in  regimental,  brigade,  or  divisional  abattuIl^^H 
and  bakeries,  receiving  while  so  employed  substantial  working  paJ^H 
In  the  event  of  misconduct,  or  the  departure  of  a  corps,  all  men  m^M 
engaged  away  from  their  regimenta,  would  rejoin.  "^H 

Regimental  Clothing. — A  moderate  supply  of  the  most  essential  articles 
(such  as  boots,  gaiters,  socks,  and  flannel  shirts)  should  accompany  the 
regiment,  a  minimum  being  fixed  for  field  service.  These  would  have  to 
be  replenished  as  opportunities  offered.  The  bulk  of  the  Quartermastei'i 
stores,  would,  in  time  of  peace,  have  to  move  with  the  private  baggag< 
or  be  left  in  charge  of  the  depot  on  the  regiment  going  under  canval 

Regimental  Amnmnition. — The  regimental  reserve  of  ammunition  fS 
rounds  per  man),  which  might  with  advantage  be  considerably  ii 
creased,  should  be  divided  among,  and  carried  with  the  company 
baggage,  unless  the  regulation-means  were  provided. 

The  first  reserve  of  amall-arm-ammimitiou,  now  carried  by  the  Royi 
Artillery,  should  be  in  a  separate  waggon,  containing  the  nece 
means  for  distributing  it  in  difficult  gi'ound. 

Bcgimental  Hospital. — Medical  Officers  should  be  fonned  into  c 
coips,  and  one,  two,  or  three,  according  to  the  exigencies  of  t 
Service,  attached  to  a  regiment.  The  hospital  should  be  ontirelyrei 
mental,  and  all  dniga,  instruments,  stoi-cs,  and  comforts  should  1 
drawn  direct  from  the  medical  stores  by  the  Surgeon  doing  duty  \  ' 
the  regiment. 

Though  the  Surgeon  wouU!  not  belong  to  the  I'cgimont,  or  adopt  H 
uniform,  he  would  be  under  the  orders  of  the  Commanding  Offioei 
and  in  every  way  reaponaible  for  the  thorough  efficiency  of  his  ovt 
department. 

General  Hospital. — Wounded  men,  and  men  too  sick  to  travel,  wouK 
as  now,  be  left  in  General  Hospitals,  established  in  garrison  towns,  t 
at  the  different  depBts  on  the  lines  of  communication.  Only  the  Beg 
mental  Hospital,  with  the  simplest  cases,  should  move  with  the  troop 

Tlie  Army  Hospital  Corps  should  be  disbanded,  their  duties  beiii 
aiwaj's  performed  in  regimental  hospitals  by  trtuned  soldiers  of  tl 
regiment ;  in  General  Hospitals  in  garrison  towns  (during 
by  similar  men  from  the  several  corps  serving  therein ;  in  war  timfl 
by  civilians,  men  or  women,  supplementjid  by  disabled  and  couv* 
lescent  soldiers. 

In  order  to  obviate  any  inconvenience  which  might  arise  from  »lck 
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ness,  miscondact,  or  furlough,  every  regiment  should  have  a  consider- 
able number  of  men  trained  as  drivers,  butchers,  bakers,  and  hospital 
orderlies.  The  last,  as  well  as  all  bandsmen,  should  be  trained  at 
Netley,  and  be  thoroughly  instructed  in  ambulance  duties.  All  such 
men,  when  thus  employed,  should  receive  a  moderate  daily  sum,  in 
addition  to  their  pay. 

So  much  for  the  regimental  arrangements.  Should  such  a  scheme, 
or  a  modification  of  it,  ever  be  adopted,  it  is  evident  that  the  responsi- 
bility of  Officers  commanding  regiments  and  companies  would  be 
materially  increased.  Every  Officer  commanding  a  regiment  would  be 
boimd  to  keep  it  fully  equipped,  and  up  to  the  regulation  standard  of 
efficiency.  For  this  purpose  he  should  communicate  directly  with  all 
the  departments  of  supply  in  all  matters  not  involving  maintenance, 
exchange,  or  expenditure  beyond  the  recognized  equipment. 

Supply  Departments. — The  Supply  Departments  are  the  Commis- 
sariat, tilie  Store,  the  Paymasters,  the  Barrack,  the  Purveyors,  and 
the  Medical. 

In  view  of  the  proposed  plan,  the  union  of  the  first  four  departments 
under  what  is  termed  the  "  Control  System  "  would  not  be  desirable ; 
they  should  be  kept  separate.  Their  duties  are  perfectly  distinct ; 
they  have  nothing  in  common.  A  Controller  is  only  acquainted  with 
the  department  to  which  he  originally  belonged ;  consequently,  when 
referred  to  on  a  subject  out  of  that  sphere,  he  would  be  obliged  to 
forward  the  correspondence  to  the  branch  of  the  control  concerned. 
Thus,  in  most  cases,  the  control  system  would  only  add  another 
channel  of  communication  to  those  akeady  in  existence.  The  only 
real  control  required  would  be  that  exercised  by  the  War  Office  on  the 
part  of  the  Treasury.  The  Officers  of  the  supply  departments,  there- 
fore, while  under  the  authority  of  the  senior  combatant  Officer  for  the 
correct  discharge  of  their  duties  generally,  should — both  for  the 
benefit  of  the  public  purse  and  their  own  support  and  security — be 
accountable  to  the  War  Office  for  their  expenditure.  To  prevent  unne- 
cessary reference,  a  clear  code  of  regulations  should  be  drawn  up  for 
the  guidance  of  each  department,  and  the  Army  generally.  Such 
rules  would,  however,  be  liable  to  be  set  aside  by  General  or  other 
Officers  commanding  independent  bodies  of  troops  during  war. 

Paymaster^a  or  Accountant's  Department, — The  Paymaster's  Depart- 
ment, representing,  and  communicating  directly  with  the  War  Office, 
would  have  sole  charge  of  the  financial  arrangements  and  the  military 
diest.  From  it,  as  from  a  bank,  all  money  required  by  Regimental 
Paymasters,  or  departments,  should  be  drawn. 

The  Purveyor's  Department. — The  Purveyor's  Department  should  be 
abolished,  and  the  duties  of  these  officers,  as  far  as  the  care  and  dis- 
tribution of  medicines  and  comforts  are  concerned,  be  entrusted  to 
medical  officers  of  different  grades,  on  additional  or  Staff  pay.  This 
would  tend  to  the  unit}^  of  the  Medical  Department. 

The  Barrack  Department. — Ilowever  opinions  may  differ  as  to  the 
advisabilitv  of  bringing  several  distinct  departments  under  one  head, 
there  can  be  little  doubt  that,  for  such  a  scheme  as  the  present,  the 
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Barmck  DepartmeDt  should  be  retumed  as  a  separate  branch  of  t1 
Service.  Althorigh  barracks  niig-ht,  and  indeed  wonld  be,  frequently 
occupied  in  time  of  war  by  the  regulars  or  reserves,  they  are,  oever^ 
theless,  the  natural  home  of  the  soldier  during  peace.  Here  thfl' 
recreation-rooms,  Ubraries,  schools,  workshops,  and  canteens  are  esta- 
blished. These  cannot,  even  in  a  modified  form,  accompany  tbS 
troops  on  active  service  ;  they,  with  the  barracks,  are  stationary,  and' 
are  pre-eminently  adapted  only  to  peaceful  times.  The  Commissariat 
Store,  Medical,  and  Paymaster's  Departments,  on  the  other  bund, 
must  lie  with  the  troops,  whether  in  barracks  or  in  the  field.  Thitf 
distinction  seems  to  point  clearly  to  the  necessity  of  maintaining  th^ 
integrity  of  the  Barrack  Department  as  a  separate  establishmeDt. 
This  principle  admitted,  it  would  be  desirable  that  the  Barrack- 
masters  should  be  selected  from  Engineer  or  other  Officers,  who  havrng 
a  taste  and  aptitude  for  conatmction.  might  be  wilUng,  for  the  sake  ot 
a  fixed  home,  to  rehuquish  their  military  career — retaining,  however^ 
if  they  wished  it.  honorary  rank. 

They  should  have  charge  of  aU  permanent  mihtary  buildings  aoj 
property,  including  hospitals,  libraries,  schools,  books,  recreation- 
rooms,  canteens,  furniture,  and  all  implements  not  required  m  the  JUljL 
The  construction  of  new  barracks,  all  additions  to,  improvements  an4 
repEurs  of  old,  should  be  carried  ont  by  them,  either  by  contract  o" 
military  labour. 

Thus  the  Officer  of  Engineers  wonld  be  reUeved  of  all  duties  connected 
with  the  construction  and  repair  of  barracks,  and  be  enabled  to  kee^t 
up  the  special  knowledge  required  of  him  on  service. 

There  should  be  a  store  in  every  barrack  for  the  private  baggage  of 
Officers,  and  the  surplus  of  Officers'  and  Serjeants'  messes ;  so  that 
when  the  regiment  encamped  for  the  periodical  summer  driU,  thd 
rooms  might  be  handed  over  to  the  Barrack-master  either  for  repairs  or 
for  the  occupation  of  another  regiment. 

Departmental  Trains. — The  Regimental  Trains  having  been  provide!' 
for,  we  now  come  to  the  consideration  of  the  transport  required  by  th9' 
different  departments  attached  to  the  Army.  This  should  be  divided, 
into  the  following  brandies : — 

1.  The  Store  Train,  including  (a)  Artillery  reserve  stores  and  ammo-. 
nition  ;  (6)  second  reserve  of  small-arm  ammunition  ;  (c)  saddlery  a 
harness ;  (d)  spare  tents ;  (e)  spare  carriages  foi'  all  arms. 

2.  The  Clothing  Train  (tnis  might,  perhaps,  form  part  of  the  Store 
Train),  with  similar  supplies  to  the  Regimental  Train. 

3.  The  Engineer  Reserve  Train. 

4.  The  Paymaster's  Train. 

5.  The  Medical  Train,  with  all  the  medidnes  and  appliances  required 
to  replenish  rc^^ental  consumption  and  losses,  and  to  establish  tem- 
porary general  hospitals  In  the  event  of  an  engagement. 

fi.  The  Commissariat  Train. 

The  Trains  above  detailed  (I  to  5)  should  always  be  kept  up,  i 
the  waggons  be  more  or  less  ready  packed,  on  a  plan  based  u] 
the  wants  of  a  regiment  or   battery.      This    ijortiou  of  the  train — 
which  for  the  sake  of  distinction  we  will  call  No.  1 — should  be  that 
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which  would  move  with  the  column  to  which  it  might  bo  attached. 
The  train  to  supply  it  with  stores  and  ammunition,  as  expended, 
should  consist,  as  must  ever  be  the  case,  of  the  civilian  transport 
available  at  the  theatre  of  war,  such  as  railways,  carts,  mules,  or 
water  carriage.  No  great  diflBculty  could  be  experienced  in  fixing  upon 
the  amount  of  carriage  required  for  No.  1  train,  so  as  to  enable  a 
force  to  fight  one  or  two  battles  without  replenishing. 

Commissariat  Train, — To  estimate  the  transport  required  by  the 
Commissariat  Department  is  a  more  difficult  problem.  The  daily  neces- 
sity of  supplying  food  and  fuel,  and  that  bulky  requisite,  forage,  and  their 
collection  from  the  neighbourhood,  or  transport  from  the  depdts  in 
the  rear  to  the  point  of  issue,  depending  on  inconstant  data  and 
varying  circumstances,  render  even  an  approximate  calculation  uncer- 
tain. It  may,  therefore,  be  assumed  that  even  No.  1  Commissariat 
Tnun  would,  on  war  breaking  out,  be  supplemented  more  or  less  by 
contractors*  and  vendors'  carts. 

The  Regimental  Trains  could  always,  when  the  men  were  encamped 
and  their  waggons  consequently  empty,  convey  their  supplies  from  the 
Commissariat  point  of  issue  to  the  respective  camps.  If  necessary,  a 
special  or  spare  waggon  might  be  used  for  that  purpose.  In  brigade, 
regiments  should  furnish  one  waggon  or  more  daily,  in  turn,  for  the 
use  of  the  whole  brigade. 

Paymaster's  Department  Train, — The  strength  of  the  Paymaster's 
train  wonld  vary  with  the  nature  of  the  money  in  circulation.  Even 
tf  the  latter  consisted  principally  of  gold  or  notes,  a  considerable  sum 
would  have  to  be  in  small  coin,  to  meet  the  wants  of  the  soldiers.  In 
the  United  Kingdom  this  train  mi^ht,  from  the  facilities  of  obtaining 
money,  be  dispensed  with,  provision,  of  course,  being  made  for  the 

office  books. 

All  these  departments — essential  as  they  are  for  the  efficiency,  and 
even  the  existence  of  the  Army — require  men  of  business,  and  not 
military  men,  to  ensure  the  objects  for  which  they  are  created.  They 
should,  therefore,  be  strictly  civil  in  their  nature.  And  here  another 
difficulty  presents  itself— Who  is  to  have  the  control  and  authority 
over  the  different  trains  ?  This  is  a  question  not  easily  answered,  for 
if  the  men  composing  them  were  soldiers,  how  would  militaiy  dSscipline 
and  order  be  maintamedf 

That  each  department— especially  the  Commissariat— onriit  to  have 
control  over  the  whole  of  its  own  duties,  both  in  colloctlnff  and  dcU voring 
its  supplies,  cannot  be  doubted.  If  its  Officers  were  to  have  the  whol*; 
responsibility  they  would  be  more  independent,  more  punctual,  and 
efficient ;  they  could  tune  and  arranffo  their  measnm  so  as  U^t  V) 
meet  the  varying  difficulties  they  would  constantly  haye  to  HiuumuU-j ; 
and  while  much  correspondence  would  be  saved,  the  fafae  of  fotA  hl^ 
forage  would  be  far  more  satisfactory  in  the  long  rnn,  than  if  tlj*f  drj 
of  delivery  were  performed  by  a  separate  branch  of  theServhii;.  Tlrri 
remarks  apply  in  a  less  degree  to  the  other  departments. 

Assuming  that  the  horses,  or  oxen,  waggQni,  and  harnr-HH  (rr.^  "*"' 
latter  of  the  plainest  pattern),  would  be  in  the  diaige  of  th*;  dJ?:-'^-' 
departments,  it  only  remains  to  provide  the  drifcm 


570 


8U6QESTIOKS  FOB  THE 


Driver*. — To  meet  this  diEEciilty  there  would  appear  only  o 
ways.  One  wonid  be  to  have  a  corp^  of  drivers,  under  Oflicers  aw 
Nou-commissioDed  Officers,  subject  to  the  Articles  of  War,  but  noa-coin* 
b&tant.  These  men  should  drive,  or  walk,  bat  not  ride ;  they  should! 
be  dre«aed  in  a  simple  working  suit ;  be  bonnd  to  help  load  or  nnloBdj; 
and  make  themselves  generally  nsefuL  In  time  of  war  they  should  bc 
tinned  with  a  revolver  only.  Though  they  wonId  be  quite  distiocC 
ft»m  the  Army,  discipline  should  be  m^ntained  on  the  Army  systenu 
The  detachment  of  these  men  regnired  by  a  department  for  No.  !■ 
tr^o,  would  be  under  an  Officer  or  Non-Commissioned  Officer,  accordiay 
to  it«  strength;  the  Officers,  Non-commis^oned  Officers,  and  mei^ 
while  so  employed,  being  bonnd  to  obey  tbe  head  of  the  department  W 
which  they  were  attached.  In  fact,  the  corps  should  be  a  body  of 
nseful,  wiUing,  working  men,  not  above  their  work,  with  not£l 
whatever  of  the  Dragoon  about  them — as  nnlike  the  present  Milita 
Train  as  light  is  to  darkness.  To  compensate  the  Oncers  and  mo) 
for  their  anomalous  position  in  a  military  point  of  view,  it  would  bfl 
necessary  to  pay  them  well.  They  should  oidy  be  taught  to  driv^ 
park,  aud  pack  their  waggons — do  drill  or  instmction  beyond  tlui 
woald  bo  necessary.  The  Officers,  of  whom  there  need  be  few,  shool^ 
be  mounted.  Non-conunisaioned  Officers  shonid  drive,  walk,  or  ha«(^ 
a  seat  on  the  rear  waggon,  or,  when  there  were  more  than  one,  on  tht 
front  and  rear  waggons  of  the  portion  of  the  train  in  their  chargfc 
Snch  a  corps  should  not  consist  of  volunteers  from  other  rcgimentB,  an 
they  would  at  once  bring  into  it  the  military  element,  which  from  i^ 
very  nature  and  duties  would  be  objectionalile.  A  few  eeasible  Non^ 
commissioned  Officers  (who  should  lie  made  thoroughly  to  understuid. 
that  they  would,  on  joining  the  corps,  have  to  reUnquish  much  of  Ui(j^ 
"  smartness  "),  might  be  necessary  at  first,  to  estabhsh  the  intericc 
economy  of  the  barrack*room.  Such  a  body  in  time  of  peace  would  p 
bably  be  only  a  skeleton  corps,  but,  the  duties  being  simple,  no  di 
culty  would  be  found  in  augmenting  it  on  very  short  notice,  as  t 
trained  men  would  soon  instruct  the  recruits.  Men  might  be  enlisted. 
for  such  a  corps  for  short  periods,  the  pay  being  a  sufficient  induco^ 
ment 

The  other  plan  would  be  to  have  a  similar  corps  under  the  com?* 
mand  of  the  Officers,  clerks,  and  issuers  of  the  Supply  Departments. 
These  men,  being  simply  drivers,  would  be  interchangeable  among  thS' 
departments,  according  to  the  requirements  of  the  different  trains. 
Their  distribution  would  be  determined  by  the  Transport- Director  anil 
Quartermaster-General's  department.  If,  however,  it  should  be  coo* 
sidered  advisable  to  keep  the  supply  departments  distinct,  and  complete 
in  every  respect,  then  each  corps  should  have  its  own  body  of  driven^ 
If  the  extra  work  thus  entailed  were  not  an  insuperable  objectkl^, 
either  of  the  plans,  but  especially  the  last,  would  probably  proT« 
the  most  efficient  in  practice,  as  eacli  department,  being  compfete  and. 
independent,  all  collision  of  authority  would  be  avoided.  It  would  ala 
assimilate  with  the  regimental  system  already  proposed. 

Tvansport  Directors, — We  have  nnw  provided  for  the  regimental  and 
departmental  trains.    To  avoid  confusion  on  the  line  of  march,  it  would 
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I  be  necessary  to  place  tliem  in  charge  of  an  execnti\-e  Officer.  With  a 
]arge  Iraiii,  Brigade,  Divisional,  and  Corps  Traiiaport-Directora  would 
be  roqitired.  The  senior  of  these  Officers  with  the  force,  would  receive 
his  orfera  direct  from  the  QuartennaBter-General's  Department.  Being 
invested  with  supreme  authority  during  the  mtinjh,  he  would  be  respon- 
sible for  the  correct  movemeDt  of  the  whole.  Officers  so  employed 
would  require  considerable  tact  and  abiUty  to  deal  efficiently  with  rival 
interests ;  and,  while  enforcing  strictly  the  rules  and  customs  necessary 
to  secure  the  uninterrupted  movement  of  the  trains,  ought  to  have 
the  power  as  well  as  the  judgment  to  know  when  to  relax  them.  It 
a  special  and  separate  corps  of  drivers  were  established,  the  above 
dnties  would  devolve  on  the  Officers  of  that  corps.  The  Transport- 
Directors  should  alone  have  the  power  to  halt  or  move  the  line  of 
waggons ;  the  Officers  commanding  the  eacoi-ts  having  nothing  to  do 
beyond  defending  them  in  case  of  attack. 

No.  2  Train. — The  train  communicating  with  No.  1  and  tho  base 
should  be  organized  on  a  similar  plan,  but,  with  the  exceptioa  of  the 
Transport-Directors,  should  consist  of  civilians  hired  for  the  time  being. 
It  is  not  much  more  difficult  to  bring  up  stores  and  supplies  for  an 
Army  than  for  a  large  city,  as  long  as  the  communications  are  not 
threatened  or  attacked. 

In  the  United  Kingdom  and  in  many  other  countries,  the  second  train 

»  would  be  furnished  by  the  railways ;  the  i-egimental  and  No.  1  trains 
vould  be  able  to  bring  the  supplies  up  to  the  front  from  the  depots 
'«etabli8bed  at  the  railway  statious. 

SummaTy. — We  thus  have  a  transport  system,  where  the  regimental 
trains,  driven  by  soldiers  only,  would  be  employed  with  the  troops  in  the 
presence  of  the  enemy,  or  whore  military  discipline  is  most  required  ; 
behind  them  would  come  the  departmental  trains,  and  their  disciplined 
Don-combatant  drivers,  while  in  the  rear  of  all,  and  out  of  danger, 
would  be  No.  2  train,  manned  by  civihans, 

Each  train  while  in  camp  would  be  comparatively  independent,  and 
at  the  disposal  of  the  regiment  or  department  to  which  it  belonged. 
On  the  line  of  march  all  would  be  under  the  Transport- Directors.  Thus 
would  be  combmed  the  advantages  in  camp,  which  a  certain  amount 
of  freedom  would  give,  with  the  order  and  discipline  on  the  line  of 

■  march  absolutely  requisite  to  ensui'e  the  unbroken  progression  of  the 
whole. 
Dittrictt. — Reverting  to  the  defence  of  this  country  it  would  be  neces- 
sary to  re-divide  the  whole  kingdom  with  reference  to  the  railway 
'system,  into  military  districts,  to  be  placed  under  General  Officers,  who 
should  command  the  whole  of  the  troops,  both  regular  and  reserve. 
The  head-quarters  and  a  fortified  magazine  should  be  at  or  near  the 
chief  railway  station,  or  at  an  important  junction,  connected,  if  neces- 
saty,  by  a  brnneb  with  the  main  line.  At  this  secure  point  all  tho 
transport  and  stores  for  No.  1  Train  of  the  regular  troopw,  and  tho  stores 
for  the  reserves  of  the  district,  should  be  accinnulated,  as  well  as  ii 
I  Bufficieut  supply  of  all  equipment,  t^  nialte  good  regimental  lossa^, 
breakages,  and  expenditure. 
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Abont  eight  or  t«D  dmtnctA  in  Great  Bnt&in,  and  foiir  in  Ireland, 
would  prol^bly  Boffice.  These  being  in  direct  comniniucatir>Q  with  tlio 
Government  oreenals,  would  be  easily  kept  supplied  with  al)  the  stores 
required.  The  districts  should  be  so  srranged  that  each  should  in- 
crlnde  a  portion  of  the  sea-board.  Suppose,  for  esample.  that  England 
were  divided  by  radial  hoes,  following  the  boundaries  of  counties, 
drawn  from  a  point  near  Tamworth  to  the  coast ;  or,  for  simplici^s 
sake,  into  four,  by  two  linc^  one  from  Hawick  in  the  north  to  Sotith- 
ampton  m  tho  sonth,  the  other  from  Milford  Haren  to  Holbeach.  Tlio 
respective  head-quarters  might  be  established  at  or  near  Chester,  York, 
London,  and  Gloucester.  This,  though  only  intended  as  an  illostratioii, 
would  give  each  a  portion  of  the  sea-board  to  guard. 

Ptorieion  haa  now  been  made  for  the  active  Army,  or  frst  line. 

IH  Reserve. — The  tecond  line,  or  first  reserve,  should  be  organized  on  A 
similar  plan,  substituting  the  agricultural  carriage  available.  All  eucli 
carriage  should  be  apportioned  (a  law  being  enacted  for  this  purpose),  to 
the  different  Reserve  regiments,  bo  that  each  Commanding  Offirer  shonldl 
know  to  what  farmer  or  job-master  he  would  have  to  go  for  his  trans* 
port.  His  stores  he  would  obtain  from  the  district  magazine.  Somft 
delay  would  doubtlesx  occur  before  the  first  Reserve  would  be  ready 
to  move,  but  in  the  mean  time  the  active  Army  would  be  on  the  muiaf 
fully  eqmpi>ed,  giving  the  first  Reserve  ample  time  to  prepare  for  thi 
field. 

2nd  Setervt. — A  similar  scheme  would  hold  good  for  the  second' 
Reserve.  The  remaining  Reserve  troops  would  be  employed  in  hold' 
ing  the  fortresses  and  towns. 

Camps. — In  tlie  drill-season,  re^ments,  both  Regular  and  Reserve^ 
should  assemble  at  the  different  camps,  and  remain  under  canvas,  durinf 
the  periods  allotted  to  brigade  and  divisional  instruction.  The  prestm 
huts  should,  as  they  decay,  be  removed,  and  not  replaced. 

The  regular  regiments  being  in  possession  of  transport,  shoold 
aseiat  the  regiments  of  the  Reserve  in  bringing  their  camp  equipage  tO- 
and  from  the  railway  stations ;  as  it  would  not  be  desirable  to  call  npoib 
the  agricultural  carriage,  except  in   case  of  danger  from  invasic 
Failing  this,  one  or  two  penuauent  buildings  might  be  constructed 
the  camps,  to  hold  sufficient  camp-equipage  to  meet  the  usual 
demands  of  the  Reserve  forces.  "     " 

In  order  to  reduce  expenditure,  regiments,  an  a  rule,  should  remain 
a  year  in  their  quarters,  and  only  move  out  for  their  summer  drillfl. 
The  annual  hire  of  horses  for  the  regimental  trains  would  not  amonnt 
to  much,  provided  the  moves  now  so  frequent,  were  limited  to  the  above 
periods.  ■ 

Whether  it  would  be  advantageona  to  extend  the  system  propdewj 
for  the  regiment,  by  forming  a  regimental  unit,  say  of  a  wing,  tiiiM 
companies,  or  even  one,  would  depend  upon  the  number  of  waggons  ^M 
re^ment  would  require,  and  the  distribution  of  the  equipment.  j^ 

The  more  effectually  to  carry  out  the  above  plans.  Commanding  Officei^| 
of  regiments  should  be  relieved  of  a  good  deal  of  their  present  officd| 
work.    The  returns  now  rendered  shoidd  be  revised.    All  returns  anj'l 
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accounts  of  schools,  canteens,  and  recreation-rooms,  might  stop  at  the 
regiment  being,  if  necessary,  periodically  examined,  either  at  the  half- 
yearly  inspection,  or  by  some  Officer  or  Department  appointed  to  super- 
vise the  whole  of  these  and  analogous  institutions. 

Departmental  Subordinates. — A  certain  number  of  men  of  superior 
attaiiunents  would  be  required  as  compounders,  issuers,  and  storemen, 
for  the  medical  and  other  departments.  Such  men  should  be  subordi- 
nate to,  and  as  a  rule  under  the  sole  authority  of  the  Officers  of  these 
departments.  There  would  be  no  occasion  to  enlist  them,  simply 
because  they  would  administer  to  the  wants  of  the  Army.  They  might 
be  engaged  on  terms  calculated  to  meet  all  that  could  be  required  of 
them  in  their  civil  capacities,  and  yet  to  secure  a  due  amount  of  sub- 
ordination to  military  authority. 

Indeed  it  would  appear  advisable  to  organize  the  whole  of  the  sub- 
ordinates of  the  Civil  Departments  on  a  system  adapted  to  their  special 
duties,  rather  than  on  a  military  basis ;  the  Officers  of  the  respective 
departments  being  responsible  for  their  efficiency,  and  for  the  main- 
tenance of  such  discipline  as  might  be  expected  and  required.  There  is 
nothing  military  in  providing  food,  clothing,  pay,  arms,  and  ammuni- 
tion for  an  Army.  Even  in  the  treatment  of  a  soldier  either  for  disease 
or  wounds,  medical,  not  mititary  science  is  required.  All  such  men 
should  therefore  have  no  arms,  except  during  war,  when,  in  order  to 
meet  unforeseen  dangers,  they  should  be  supphed  with  a  revolver 
apiece.  As  such  emergencies  occur  so  seldom  during  a  man's  lifetime, 
they  should  not  be  trained  as  soldiers,  beyond  Y^ing  taught  the  use  of 
their  weapon.  It  is  not  worth  while  to  combine  in  one  man  two  incon- 
gruous duties,  one  which  he  has  to  exercise  daily,  with  another  which 
he  may  never  be  called  upon  to  perform. 

Advantages  of  Proposed  Scheme. — Such  a  scheme  fully  carried  out 
would  entail  considerable  expense  at  the  outset,  but  it  would  ensure 
proportionate  advantages  and  security. 

If,  however,  the  magazines  were  not  fortified,  or  if  their  defences 
consisted  simply  of  earthworks,  thrown  up  by  the  troops,  the  outlay 
would  be  almost  limited  to  the  cost  of  the  wage'ons. 

The  Store  Department  would  be  relieved  of  the  main  portion  of  their 
present  charge,  and  their  duties  would  be  appreciably  diminished,  espe- 
cially at  the  most  critical  moment,  namely,  the  first  alarm. 

Every  regiment  would  at  all  times  be  prepared,  without  a  moment's 
hesitation,  to  march  out  of  barracks,  ready  in  every  respect  for  a 
campaign.  The  dep6t,  school,  women  and  children  would  remain 
behind*  All  the  private  baggage  (materially  diminished  by  the  fur- 
nishing of  barrack-rooms)  and  impedimenta  not  required  in  the  field, 
would  be  stowed  away  in  one  of  the  spare  store-rooms. 

On  any  emergency,  a  brigade  could  be  told  off  from  a  division,  a 
division  from  a  corps,  a  corps  from  an  army.  Particular  regiments 
might  be  selected  if  needful.  With  the  exception  of  the  Commissariat, 
— and  they  should  be  fairly  ready, — the  Supply  Departments  would  at 
once  furnish  No.  1  train,  simply  on  being  informed  of  the  number  of 
Batteries,  Companies  of  Engineers,  Regiments  of  Cavalry  and  Infantry 
composiog  the  force.    The  waggons  would,  if  the  point  of  assembly 
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were  clistaDt  and  approachable  by  railway,  be  run  on  to  tho  railway 
trucks,  starting  at  once  for  their  destination,  or  awaitiDg  the  order  to 
move.  Draft  animals  would  either  accompany  them,  or  be  direct©".!  to 
meet  them  on  their  arrival  at  the  given  poiut.  Here  the  advantage  of 
having  the  waggons  packed  according  to  the  wants  of  the  unit  will  bA 
at  once  apparent. 

It  would  ensure  the  greatest  elasticity,  by  facilitating  the  increasinffi 
reducing,  or  detaching  a  force,  aiucu  the  order  alone  would  funuut 
suIBcieut  information  for  the  Officers  commanding  re^mcnts,  and  ths 
heads  of  departments,  without  further  reference  or  directions. 

It  would  give  great  independence  in  the  event  of  regimenta  < 
brigades  being  cantoned  in  separate  villages,  as  then  the  butchers  and 
bakers  could  act  for  tlieir  own  regiments,  or,  combined,  for  the  brigade^ 

The  troops  iu  each  district  would  be  at  once  able  to  present  a  front) 
and  oppose  any  landing  ou  their  sea-board. 

Regiments  could  embark  without  delay  for  foreign  service. 
take  Uie  field,  their  waggons  and  draft  animals  depeudiug  on  the  »■ 
of  operations,  would  or  would  not,  accompany  tbein.  If  for  an  ordinary 
tour  of  foreign  service,  the  waggons  and  animals  might  be  left  bebini 
and  their  places  supplied  on  disembai'king  by  a  mmilar  set,  or  by  a  aef 
adapted  to  tho  new  station.  If,  however,  mules  were  the  only  a 
able  means  of  transport — though  the  same  organization  conld  bft' 
retained — the  great  increase  iu  tho  uumter  of  animals  would  neces* 
sitat©  the  employment  of  a  certain  number  of  natives,  even  with  tbt 
regimeutal  trains. 

It  would  facilitate  the  instruction  of  the  ti-oops,  by  enabling  them  to 
encamp  during  the  summer  drill,  fi'ce  of  all  encumbrances,  predeely  a 
they  would  be  in  active  service. 

The  sum  now  annually  expended  in  the  maintenance  of  the  woodea 
huts  in  the  respective  camps  would  be  saved,  and  a  jwrtion  of  it  would! 
cover  all  the  expenses  for  the  hire  of  draft  animals  during  the  drill 
season. 

The  regiments  would  have  the  advantage  of  spending  a  great  porv 
tion  of  the  year  in  towns,  instead  of  in  the  wooden  hutfi,  isolated  fj 
the  public. 

After  the  harvest,  brigades,  or  divisions  of  the  active  Army,  oouU 
manceuvre  over  extended  areas,  encamping  in  the  fields,  thus  realising 
and  practising  the  strategical  operations  incidental  to  real  war. 

The  division  of  labour  and  supervision,  obtained  by  the  separatlQl 
of  the  re^mental  and  departmeutal  trains,  would  give  to  each  tba 
individual  interest  which  always  tends  to  real  elSciency,  and  wouU 
more  than  compensate,  in  practice,  for  any  advantages  which  might 
be  gained  by  the  centralization  of  the  whole  transport,  in  a  singla 
department. 

The  men  of  the  departments  being  relieved  of  all  parades,  care  of; 
arms  and  accautrcmenU,  their  whole  time  would  be  UBcfiilly  empluym 
in  their  special  duties.  In  short,  fewer  men  would  be  required,  u 
the  revolver  would  meet  all  that  could  be  required  of  these  as  arm 
men  in  time  of  war. 

Were  the  scheme  confined  to  regiments,  a  moat  important  eatablisli* 
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ment  would  be  at  once  created,  as  with  such  a  train,  without  an  extra 
Officer  or  tnari^  an  Army,  especially  in  the  United  Kin^^dom,  could,  on 
the  first  outbreak  of  hostilities,  shift  for  a  considerable  period,  if  not 
altogether. 

If  the  departments  were  unprovided  with  waggons,  the  stores, 
materials,  and  implements  might  still  be  arranged  m  the  magazines, 
according  to  the  wants  of  a  regiment,  ready  to  pack  on  any  carriage 
available. 

Conclusion* — In  conclusion,  though  the  plan  I  have  ventured  to  pro- 
pose may  be  ci*ude,  present  many  difficulties,  have  many  defects  in 
detail,  and  be  open  to  criticism,  it  is  submitted  that,  while  in  the  main 
simple  and  practical,  it  fulfils  the  conditions  set  forth  in  the  beginning, 
namely,  those  of  securing  the  advantages  of  constant  preparation  for 
war,  with  all  the  benefits  pertaining  to  peace. 
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SPECIAL    GENERAL    MEETING. 


A  Special  General  Meeting  was  held  in  the  Theatre  of  the 
Institution,  on  Monday,  July  i>th,  1869,  at  4  p.m.,  to  consider  the 
following  proposed  additions  to  the  Bye-laws  relating  to  Subscrip- 
tions, viz. : — 

"  That  all  Members  joining  the  Institution  on  or  after  January  1st, 
1870,  shall  be  entitled  to  receive  the  Journal  from  the  date  of 
their  becoming  Members. 

"  They  shall  pay  an  Entrance  Fee  of  £1,  and  an  Annual  Subscription 
of  £1,  whether  they  are  at  Home  or  Abroad ;  or  they  may 
become  Life  Members  by  a  payment  of  £9  in  addition  to  the 
Entrance  Fee.'* 

General  Loud  IIotiiam,  President  of  the  Institution,  in  the  Chair. 

I.  The  Secretary  read  the  Notice  convening  the  Meeting. 

II.  Rear- Admiral  Sir  Fkederick  Nicolson,  Bart.: — 

Gcntlcnicn, — the  proposition  which  I  have  now  to  bring  foriR-apd  is  one  that 
comes  before  you  with  the  authority  of  the  Council.  Tlie  object  which  I  had  in  riew 
in  bringing  the  proiKMition  oriiginally  before  the  Council  was  this : — It  occurred  to  me 
that  it  would  greatly  simplify  our  accounts  to  make  the  subscriptions  uniform,  as  at 
I)re»ent  we  hare  two  diflerent  classes  of  subscription.  Again,  the  alteration  would 
place  the  Journal  in  the  hands  of  all  the  Members,  instead  of  only  in  those  of  a 
certain  number.  1  thinlt  the  more  our  Journal  is  distributed,  the  more  people  will 
be  made  a  wart*  of  the  objwts  of  the  Institution  ;  and  the  greater  the  advantages  it 
will  afford  to  the  Members  of  the  Two  Services.  I  think  the  only  argument  against 
the  pro^iosition  is  this.  Will  it  diminish  the  number  of  entries  in  future,  will  it  kivp 
aw5iy  those  who  might  bix'ome  Members?  If  the  Mivting  will  allow  me  to  read  a 
few  ligures,  they  will  stv  that  theiv  is  verj-  little  fitundation  for  any  foars  on  tl.at 
head.  The  numbers  who  j  imnl  in  18t»6  i*en»  12l»  Membt^rs  at  a  ikmmkI.  and  lt>  at 
ten  shillings;  in  IS<»7,  they  wert*  5»7  at  a  ]Hmnd.  and  17  at  Iimi  >hil]in:;!. :  in  l>ais, 
they  were  136  at  a  pound,  and  only  2S  at  ten  shilling :  and  from  the  return*  uj»  to 
the  present  time,  I  find  that  out  of  111  who  have  joined  the  InMitutiou  fiiu-o  the 
beginning  of  the  year,  only  5  are   Members  at   ten  sliilling^,  and  only  I,  a  Lift* 
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liember  at  the  lower  rate  of  compoeition,  that  is,  at  £6.  So  I  do  not  think  we 
lead  haye  the  least  fear  that  if  this  rule  be  carried,  we  shall  lose  any  number  of 
ICembers.  I  hope  it  is  understood  bj  all  present  that  the  proposed  step  is  not 
*etro9pecHve ;  it  simply  applies  to  Members  who  shall  join  on  or  after  the  Ist  of 
Fanuary,  1870 ;  therefore  it  will  not  affect  any  Members  who  already  belong  to  the 
[nstitution.  With  regard  to  the  proposal  that  Members  abroad  should  pay  the 
(ame  amount  as  Memlwrs  at  home,  I  may  likewise  mention  that  this  will  affect  but 
I  yery  small  number.  Our  present  rule  is  this,  that  any  Member  who  pays  one  pound 
b-year  at  home  is  entitled  to  the  JowtmH;  and  if  he  goes  abroad  on  seryioe  he  is 
illowed  to  reduce  his  subscriptions,  to  ten  shillings  a-year,  and  still  to  receiye  the 
Taurual,  on  ^ying  notice  of  his  wish  to  that  effect  to  the  Secretary.  I  find  from 
ihe  returns  m  the  ofElce,  that  the  number  of  Members  who  haye  reduced  their 
lubscriptions  from  one  pound  to  ten  shillings,  on  going  abroad,  is  only  15  in  three 
fears ;  an  ayerage  of  6  Members  a-year  who  haye  reduced  their  subscriptions.  I 
un  r^kUy  not  aware  that  it  is  necessary  to  detain  the  Meeting  any  longer  upon 
^his  point.  Members  who  haye  looked  minutely  into  the  accounts  must  kaow  the 
3omplication  that  is  caused  by  haying  so  many  different  rates  of  subscription.  In 
iue  course  of  time,  as  the  old  Members  die  out,  and  we  get  firesh  Members  to 
replace  them,  as  I  hope  we  shall  do  in  equal  numbers,  this  proposal  will  increase 
>nr  reyenue  by  somewhere  about  £500  a-year.  At  present  the  number  of  Members 
paying  ten  shillings  a-year,  is  about  1,100.  I  feel  confident  that  young  men  joining 
the  Institution  will  not  hesitate  to  pay  one  pound;  they  wiU  willingly  pay  the 
pound  remembering  that  for  that  one  pound  they  will  get  the  Journal.  I  will 
now  moye  the  resolution,  but  before  doing  so,  I  may  add  that  I  propose  that  the 
new  paragraph  should  be  inserted  after  paragraph  7,  Section  lY.  of  the  Bye-laws.  I 
do  not  propose  that  any  alteration  be  made  in  the  existing  laws,  because  those  laws 
itill  apply  to  those  already  Members.  The  simplest  way,  tliercfore,  will  be  to  insert 
^his  as  an  additional  paragraph  after  paragraph  7.    It  wOl  read  as  follows : — 

"  All  Members  joining  the  Institution  on  or  after  January  1st,  1870,  shall  be 
mtitled  to  receiye  the  Journal  from  the  date  of  their  beoomine  Members. 

*'  They  shall  pay  an  entrance-fee  of  £1,  and  an  annuiu  subscription  of  £1, 
prhether  they  are  at  home  or  abroad ;  or  they  may  become  Life  Members  by  a 
payment  of  £9  in  addition  to  the  entrance-fee.*' 

Greneral  Sir  William  Codrington,  G.C.B.  : — 

I  beg  to  second  the  resolution  which  has  been  proposed  by  Sir  Frederick 
ETicolson.  It  has  reoeiyed  the  consideration  of  the  Council,  and  is  now  brought 
forward  by  their  direction.  Of  course,  it  is  for  this  Meeting,  conyened  as  a  Special 
General  Meeting  for  the  purpose,  to  decide  the  question.  The  Journal  being  an 
expensive  as  well  as  a  yeiy  valuable  publication,  I  do  not  think  there  are  any 
Officers  who  would  really  wish  to  reduce  their  subscriptions  to  Ten  Shillings  and 
fet  receive  it  free,  when  the  additional  Ten  Shillings  would  be  of  such  an  advan- 
tage to  the  Institution.  I  really  do  not  think  there  is  any  more  to  be  said  on  the 
Bumect,  and  it  only  remains  to  submit  the  proposal  to  this  Meeting  for  their  approval 
gmd  confirmation. 

Major-General  Boileau,  F.R.S.  : — 

I  have  great  pleasure  in  supporting  this  resolution,  because  I  go  heartily  and 
entirely  with  the  mover  and  seconder  of  it.  The  subject  was  brought  before  tlie 
Council  several  times  during  the  period  I  had  the  honour  of  sitting  at  the  Board,  and 
it  always  received  my  concurrence.  I  believe,  indeed,  on  one  occasion,  I  myself 
brought  forward  a  proposition  tliat  the  subscription  sliould  be  incrt»asetl  to  £1.  It 
appeara  to  me  that  the  question  is«  entirely  one-sided,  tlmt  there  is  nothing  to  be 
said  against  it,  and  everything  to  be  said  in  its  favour.  First  of  all,  it  will  equalize 
the  subscriptions,  which  will  be  a  very  tlesirable  change  ;  secondly,  I  consider  that 
every  Member  of  the  Institution  ought  to  have  the  privilege  of  paying  the  same 
sum,  and  of  receiving  a  copy  of  the  Journal.  Tlie  Journal  is  very  expensive,  and 
I  have  never  considered  it  a  favourable  arrangement  for  the  Institution,  that  a  man 
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Bubscribing  ten  Bhillings  and  going  abroad,  should  haye  tbe  priTilege  of  taking  the 
Journal ;  or,  subecribine  ten  shulingB  at  home,  he  should  not  be  pririleaed  to  receiTc  it. 
I  think  we  ought  to  mSkid  ereiything  equal  in  an  Institution  oi  this  kind :  first  of  all 
that  the  subscriptions  should  be  equu,  which  would  yery  much  amplify  the  AooounU ; 
and,  secondly,  that  eyery  Member  should  participate  in  the  entire  adyantaees  of  the 
Institution.  On  those  two  grounds,  I  beg  to  saj  that  eyeirytliiiig  that  hsi  been 
proposed  has  my  concurrence.  I  might  say  one  word  with  reganf  to  the  pajmeni 
of  Life  Subscriptions.  The  sum  of  jS  seems  to  me,  calculated  as  it  should  be  upon 
the  duration  of  life,  to  be  a  sum  yery  much  less  than  Members  securing  a  me* 
interest  in  the  Institution  ought  to  pay.  But  it  has  been  for  some  yean  Uie  rok, 
and  is  stUl  the  rule.  I  will  not  make  any  objection  or  propooe  any  amendment 
upon  that  point.  But  I  do  submit,  with  all  deiorence,  for  the  consideration  of  the 
Council,  as  an  actuary,  that  this  sum  of  £9  is  yeiy  much  less  than  persons  entennc 
the  Institution,  especially  those  who  are  young  in  the  Serrice,  ought  to  be  required 
to  pay.  The  probable  duration  of  life  of  a  man  entering  the  Army  is  from  twenty 
to  thirty  years,  so  that  there  is  a  loss  of  £20  upon  a  £9  payment,  which  doe^  not 
l)ear  compound  interest,  because  these  sums  are  funded  and  the  interest  is  applied  to 
the  current  expenses  of  the  Institution.  Therefore,  in  giring  my  hearty  concummce 
to  the  proposal,  I  would  respectfully  ask  the  Council  to  take  the  question  of  life 
Subscriptions  into  their  consideration  at  some  future  time. 

The  Chairman  having  put  the  Resolution,  it  was  carried. 

A  discussion  subsequently  arose  on  the  followiug  points  raised  by  Captain  Tjler, 
yiz.,  to  insert  at  the  end  of  par.  7  the  words,  **  the  aboye  rules  shall  apply  to  all 
Members  joining  before  the  31st  December,  1869 :"  and  secondly,  that  pars.  3  snd  4 
should  be  altered  so  as  not  to  conflict  with  the  rule  just  passed.  After  considerable 
discussion,  at  the  suggestion  of  the  Chairman,  it  was  decided  that  the  resolution  ss 
originally  moyed  should  stand,  and  that  if  between  the  period  when  the  new  rule 
would  come  into  operation  and  that  of  the  next  Annual  General  Meeting,  any  in- 
convenience should  bo  found  to  result,  or  if  it  were  found  desirable  to  make  into 
one  the  seyeral  paragraphs  relating  to  subscriptions,  the  question  should  then  be 
brought  forward  and  dealt  with. 

The  CiiAUiMAN  then  announced  that  the  business  of  the  Meeting 
was  concluded. 
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PROCEEDINGS  OF  THE  THIRTY-NINTH  ANNIVER- 
SARY MEETING. 


The  Thiett-Ninth  Anniversary  Meeting  of  the  Members  was 
held  in  the  Theatre  of  the  Institution,  on  Saturday,  the  5th  March, 
1870. 

The  Right  Hon.  Edward  Cardwell,  M.P.,  Secretary  of  State  for 

War,  in  the  Chair. 

I.  The  Secretary  read  the  Notice  convening  the  Meeting. 

II.  The  Minutes  of  the  Thirty-eighth  Anniversary  Meeting  were 
read* 

III.  The  Annual  Report  of  the  Council  was  read  as  follows : 

1.  The  Council  have  the  pleasure  of  submitting  the  Thirty- 
nmth  Annual  Report. 

Members. 

2.  During  the  year  1869,  one  hundred  and  sixty  five  Members 
joined  the  Institution.  The  Council  regret  to  record  the  loss  by  death 
of  ninety-eight  and  by  withdrawal  of  fifty-nine.  The  names  of 
twenty-eight  have  been  struck  off  the  lists,  their  subscriptions 
having  been  unpaid  for  two  years  and  upwards.  The  loss  on  the  year 
therefore  amounted  to  twenty. 

A  detailed  statement  of  the  changes  in  the  list  of  Members,  and 
a  tabular  analysis  of  the  past  and  present  state  of  the  Institution,  will 
be  foimd  on  pages  11  and  12. 

Finance. 

3.  The  usual  Abstract  of  the  Yearly  Accounts,  as  audited  on  the 
3rd  February,  will  be  found  on  the  following  page : — 

VOL.  xm.  h 
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Ill 


EsnMATB  OF  Receipts  akd  ExPENDiruRE  for  the  Teab  1870. 


SzrSKDITURl. 

BlOEIFTB. 

£ 

s. 

d. 

£      8. 

d. 

SeeretarVB  Salaryand  Lodg- 
itig  ftUowahee  .. 

Balance  at  Bankers,  81  st 

800 

0 

0 

Dec.,  1869 

227  10 

0 

Ubntflftii'B  Salaiy 

100 

0 

0 

Annual  Subscriptions : 

Aeconnttiifs  ^  •• 

100 

0 

0 

£       9. 

d. 

Clerk's 

62 

0 

0 

AtlO«.     ..460    0 

0 

Seirants'  Wages  . . 

400 

0 

0 

AboTc      .  .1,900     0 

0 

Ditto     Clothing 

60 

0 

0 

—   2,850     0 

0 

Insurance 

11 

5 

0 

Entrance  Fees     . . 

160     0 

0 

Fuel         

60 

0 

0 

Dividends 

..        280     0 

0 

Lighting 

45 

0 

0 

Sale  of  Journals  .. 

90     0 

0 

Oroond  Bent 

^05 

0 

0 

GoTemment  Grant 

..       600    0 

0 

Annuity  to  John  Pitt    .. 

20 

0 

0 

Assessed  Taxes  ft  Income  Tax  145 

0 

0 

Parish  and  Water  Bates 

110 

0 

0 

Artificers,  Bepairs,  ftc.  . . 

160 

0 

0 

Library  and  Topographical 

Department     . . 

170 

0 

0 

Journals 

850 

0 

0 

• 

Postage  thereof  .. 

160 

0 

0 

Museum    . . 

200 

0 

0 

Adreriisements  .. 

60 

0 

0 

Lectures 

40 

0 

0 

Printing  Annual   Beport 

and  List  of  Members  .. 

80 

0 

0 

Printing  Circulars,  ft  Bta* 

tionery 

90 

0 

0 

Postage 

60 

0 

0 

Sundries 

60 

0 

0 

Balance 

189 

6 

0 

Total..         ..£8.647  10 

0 

""" 

HM 

— 

= 

Total. . 

..£8,647  10 

0 

Life  Subscriptions. 


4.  Life  Sabscriptions  amounting  to  £237  10«.,  including  £17  not 
inyeBted  last  year,  have  been  invested  in  Three  per  Cent.  Consols. 
A  balance  of  £18  remains  for  future  investment. 


CApriAL  Account. 

5.  The  funded  property  of  the  Institution,  on  the  1st  January,  1870, 
was  £6,653  lis.  8d,  as  compared  with  £6,396  85.  M.  on  the  1st 
January,  1869. 
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Alteration  ux  the  Bte  Laws  relatinq  to  Subscbiftioks. 

6.  At  a  Special  Greueral  Meeting  of  the  Members  held  in  the 
Theatre  of  the  Institation,  on  Monday,  the  5th  July,  the  followiDg 
resolution  was  passed,  viz.,  "  That  all  Members  joining  the  Institation 
on  and  after  the  1st  January,  1870,  shall  be  entitled  to  receive  the 
Journal  from  the  date  of  their  becoming  Members.  They  shall  pay 
an  Entrance  Fee  of  £l,  and  an  Annual  Subscription  of  £1,  wheUier 
they  are  at  home  or  abroad,  or  they  may  become  Life  Members  by  i 
payment  of  £9  in  addition  to  the  Entrance  Fee.'' 

Lease  of  the  Pbeshses. 

7.  The  Council  regret  that  they  are  still  unable  to  give  the 
Members  any  definite  information  with  respect  to  the  tenure  of  these 
premises. 

They  do  not  however,  anticipate  that  any  change  will  take  place 
during  the  present  year. 

Legtukes  and  Joubnal. 

8.  The  Lectures  and  Discussions  of  the  past  year  cover  a  wide 
field  of  Naval  and  Military  subjects.  The  side  of  the  Journal,  which 
was  greater  last  year  than  at  any  previous  period,  is  the  best  proof 
that  it  maintains  its  high  reputation.  The  Council  tender  their  thanks 
to  those  gentlemen  who  have  contributed  so  much  valuable  professional 
information. 

Library. 

9.  Five  hundred  and  sixty  volumes  were  added  to  the  Librarv 
during  the  past  year.  Of  these  225  were  purchased,  and  385 
presented.  Among  the  latter,  the  following  are  the  most  prominent  :— 

By  the  Austrian  Government — 

The  4th  and  5th  volumes  of  The   War  qf  1866. 
By  the  Italian  Minister-at-War — 
The  Annuario  Militare^  1869. 
,,    Giornale  Militare^  1868. 

„    Giornale  del  Genio  Militare  (with  Plates),  1863  to  1867. 
„    Giornale  cFArtiglierta,  1861  to  1868. 
Reports  by  General  Torre  to  the  Italian  Minister-at-  War  on  the  Con- 
scription^  from  1863  to  1866. 
By  the  Netheri.ands  Government — 
60  Plates  (Artillery  Equipment.) 
By  the  Russian  Government — 

Two  numbers  of  the  Military  Journal^  1869. 
Ditto  Engineering      ditto. 

By  the  Government  of  Saxony — 

17  Plates  (Military  Improvements.) 
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By  the  Swiss  Government— 

The  Field  Exercise  for  the  Troops  of  the  Swiss  Confederation ;  also 
Report  of  the  Federal  Military  Department  on  its  Administration 
in  1868. 

By  J.  Trayers  Smith,  Esq. — 

17  volumes  of  Bulletins  of  Vie  Campaigns j  1793  to  1810 ;  of  which 
2  volmnes  wero  retained  for  the  Library  of  the  Institution,  and 
15  volumes,  being  duplicates,  were  presented  to  The  Prince 
Consort's  Library  at  Aldershot. 

By  The  Botal  Instftdtion  op  Great  Britain — 

73  volumes  of  Navy  Lists,  of  which  34  volumes  were  kept  for  the 

Library ;  the  remainder,  being  duplicates,  were  presented  to  the 

Royal  Naval  College  at  Portsmouth. 

^^       »  

Esther  Ladt  Radstook  has  presented  a  valuable  collection  of  rare 

and  interesting  works  (205  volumes),  chiefly  on  Naval  matters,  from 

the  ^brary  of  her  late  husband,  Admiral  Lord  Radstock. 

The  exchange  of  Journals  with  Foreign  Governments,  and  with 
various  Scientific  Societies  in  this  country,  has  been  continued :  and  a 
similar  arrangement  has  been  made  with  the  Archaeological  Institute, 
and  with  the  Editors  of  the  Revue  Militaire  Fran^aise,  and  of  Frofes-  ' 
sional  Fapers  on  Indian  Engineering. 

The  Library  now  contains  14,660  volumes. 


Topographical  Department. 

10.  His  Royal  Highness  the  Field  Marshal  Conimanding-in-Chief 
has  presented  a  set  of  Photographs,  taken  by  the  Royal  Engineers  iu 
Abyssinia. 

The  Secretary  of  State  for  War  has  presented  the  Route  Survey  of 
Abyssinia ;  Lithographic  Plates  of  the  Manufacturing  Departments  of 
the  Royal  Arsenal  at  Woolwich;  Photographs  of  Guns,  Casemates, 
Shields,  Targets,  &c. 

The  Belgian  Government  has  presented  five  Sheets  of  the  Topo- 
graphical Map  of  Belgium. 

Lieutenant  F.  Bonnevie,  Norwegian  Royal  Guard,  Corresponding 
Member  of  the  Institution,  has  presented  the  first  Sheet  of  a  Military 
Map  of  Norway;  and  Lithographic  Views  of  the  Cathedral  of 
Drontheim. 

MusEini. 

11.  The  additions  to  the  Library  and  Museum  will  be  found  duly 
recorded  in  the  Proceedings  of  the  Annual  General  Meeting,  and  in  the 
Appendix  to  Vol.  XIII.  of  the  Journal.  To  the  following,  however, 
the  Council  desire  to  draw  the  attention  of  the  Members,  viz. : — 
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Istly.  A  silver-mounted  Shield,  Sword,  Spear,  and  curious  War 
Implemeat  from  Abyssinia,  presented,  through  the  Todia 
Office,  by  Lieutenuiit-Geueiat  Lord  lilapier  of  Magdala, 
G.C.B.,  G.C.S.I^  Ac. 

2ndly.  Trophies  from  Bhootan,  tunsiatinf^  of  Hatck-loc^,  Bow% 
Arrows  and  Quivers,  Swords,  Shields,  &c.,  taken  at  the  re- 
capture of  Dewangiri  by  the  55th  Regiment,  under  the  command 
of  Colonel  Hume,  C.B.  j  presented  by  Colonel  Hume,  C.B.,  and 
Major  Hume,  55th  Regiment. 

Tlie  Uniform  and  Accoutrements  of  a  Private  of  the  Horse,  and 
the  Foot  Artillery,  Ist  Dragoon  Guards,  and  10th  Hussars,  also  tba 
New  Uniform  and  Accoutrementa  of  a  Soldier  of  the  Line,  have  been 
deposited  by  the  War  Office  in  the  Museum. 

The  Secretary  of  State  For  War  has  sanctioned  an  arrangement  hf 
which  specimens  of  the  improved  Arms,  Clothing,  Accoutrement*^ 
and  Military  Stores,  adopted  into  the  Service  from  time  to  time,  will' 
be  placed  in  the  Museum. 

In  the  Naval  Department  a  series  of  Half-block  Models  (witf^ 
diagrams  of  sectionsj  illusti-ating  the  progreag  of  Naval  ConstmctiooJ 
from  the  time  of  the  screw  Unc-of-battle  ship  to  the  present  period,  is 
in  course  of  formation.  These  Models  are  being  constructed  by  per* 
mission  of  the  Lords  Commissioners  of  tlie  Admiralty  in  HiM* 
Dockyards  at  the  expense  of  the  [natitutioa.  Models  of  H.M.  Ships 
"Howe,"  "Duncan,"  "Ariadne,"  "Warrior,"  and  " Hercules,"  have 
been  already  received. 

The  thanks  of  the  Council  have  hen  tendered  to  the  Secretaries 

of  State  for  War  and  for  India,  to  the  Lords  CommisBionera  of  tfcff 


Admiralty,  and  to  the  various  Donors,  for  their  respective  oontribu- 

8  to  tiie  Institution,  *' 


Vice-Patkoks. 

1^.  The  Council  have  tlie  pleafiure  of  ai)iiounciug_  that  Uia 
Royal  Highness  Prince  Arthur,  K.G.,  and  His  Serene  Highngsa  tb^ 
Prince  of  Tei k,  Q.C.B.,  have  become  Vice-Fati-ons  of  the  Institiitioa,  . 

They  have  also  had  the  pleasure  of  electing  Sir  George  BoM 
Sartorius,  K.C.B.,  Admiral  of  the  Fleet,  and  Field- Marshals  Sir 
Alexander  Woodford,  G.C.B.,  G.C.M.G.,  and  Sir  Wilham  M.  Gomm, 
G.C.B.,  Vice-Patrons. 

It  is  witli  regret  that  tliey  i-ecord  the  deaths  of  the  following 
distinguiBiied  officers,  viz. : — Field-Marshal  Viscount  Gough,  K.P.». 
G.C.B.,  G.G.S.I.,  &G.,  and  Sir  William  Bowles,  £.C.B.,  Admiral  of  th» 
Fleet. 
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HONORABY  MeMBEBS. 

13*  Several  Officers  of  Foreign  Services  were  elected  HoBorary 
Members  of  the  InstitutioD  during  their  stay  in  this  country. 


COBRESPONDING  MEMBERS  OF  COUNCIL. 

14.  On  the  Ist  January,  1870,  there  were  306  Corresponding 
Members  of  Council,  as  compared  with  279  at  the  same  period 
last  year.  This  increase  is  very  gratifying,  and  the  Council  take  the 
opportuni^  of  the  circulation  of  this  Report  to  thank  their  Corre- 
sponding Members  for  their  services. 


Conclusion. 

In  conclusion,  the    Council  congratulate   the   Members  on   the 
state  of  the  finances  and  on  the  general  efficiency  of  the  Institution. 

Sir  Habby  Vj:bney,  Bart.,  M.P. — 

I  hfLwe  rery  neat  pleasure  in  moring  that  the  Beport  which  has  iust  been  read, 
"  he  adopted  and  printed  for  circulation  amongst  the  Members."  The  last  words  read 
to  us  by  our  Secretary  were :  **  In  conclusion,  the  Council  congratulate  the  Members 
on  the  ftate  of  the  finances,  and  on  the  general  efficiency  of  the  Institution."  Sir, 
I  think  that  the  efficiency  of  the  Institution  has  been  proved  by  the  admirable 
pi^rs  which  hare  been  read  to  us  during  the  past  year,  by  the  discussions  that 
nare  followed  them,  and  by  the  effect  those  discussions  have  had  upon  the  general 
organisation  and  improvement  of  the  Army.  A  wise  Minister  listens  to  what  passes 
in  this  room,  because  he  is  aware  that  the  Officers  who  take  part  in  the  discussions 
here  are  anxious  for  the  wel&re  of  the  Army  and  the  Navy,  and  are  uncontrolled  and 
uninfluenced  by  constituents  or  by  any  considerations  but  those  which  apply  to  the 
Serricei ;  therefore,  I  think  that  a  Minister  has  a  veiy  neat  advantage  in  being  able 
to  know  what  passes  hero.  In  the  discussions  which  hero  take  place,  Officers 
interchange  opinions  as  to  what  they  consider  may  be  beneficial  for  the  Services, 
and  thus,  quite  freely  and  openly,  subjects  are  discussed  by  those  who  have  no  other 
oligect  than  the  good  of  the  Militsury  Services  of  the  country.  A  wise  Minister,  there- 
fore, reaps  the  greatest  advantage  from  hearing  what  takes  place  in  this  room ;  and 
I  must  congratulate  the  Military  Service  that  our  Bieht  Honorable  Chairman  has 
taken  advantage  of  the  discussions  that  have  been  held  here  by  Officers  of  the  highest 
anthoritT,  and  has  inaugurated  that  which,  for  my  part,  I  beheve  will  be  the  greatest 
boon  and  advantage  to  the  Army ;  I  mean  "  Short  Service."  Of  course  this  is  not 
the  pboe  or  time  to  discuss  the  benefit  or  disadvantage  of  different  proposals ;  but 
atill  I  think  I  may  be  permittted  to  congratulate  this  meeting,  that  the  discussions 
that  have  taken  place  here,  have  evidently  told  upon  the  mind  of  my  Bight  Honor- 
able fidend,  and  that  he  has  brought  forward  a  motion  and  a  proposal  which,  I  b^evo, 
will  be  beneficial  to  the  Service,  and  will  certainly  unite  the  army  with  civihans, 
with  the  whole  body  of  the  nation,  in  a  way  in  which,  up  to  tliis  time,  they  have  not 
been  united.  I  must  congratulate  the  country  on  there  being  an  Institution  like  this ; 
became,  as  we  have  sailors  and  soldiers  in  all  parts  of  the  world,  we  are  able  to 
ooUeet  scientific  and  political  information  of  all  kinds,  and  from  this  place  as  a  centre, 
it  can  be  made  useful  not  only  to  the  Services,  but  to  the  country  at  large.  The 
great  advantage  which  this  Institution  has  been  to  the  country,  has  been  shown  over 
and  over  again.    Do  not  let  us,  however,  su))pueo  tliat  we  have  nothing  to  learn 
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from  foreign  countriM.  Wo  have  a  great  deal  to  learn,  not  oiily  aa  regards  tlie  Aruij 
and  tlis  Navy,  but  as  regBrdg  tlie  intercits  of  the  couatrv  at  llrgu.  I  am  snre  that 
those  btsi  acqaamted  with  foreign  countries  will  confeas,  that  we  hare  a  great  deal  to 
\taanfrom  foreign  coimtriea.  I  recollect  once  being  with  an  armr  of  40,000  men, 
orery  man  of  wbom  knew  ere^thing  that  a  soldier  ought  to  know.  From  eiery  oom- 
panj,  three  men  vers  told  oS' (or  dooking,  three  for  purchHsiiig  meat,  thrc«  for  buying 
Tegetablea,  three  to  collect  accounts,  others  to  look  OTcr  the  accounts,  and  others  for 
different  sorts  of  objeeta.  Why,  surely  an  army  constituted  in  that  wBj  must  be  the 
best  army  in  tbe  world.  Such  was  tlie  case  with  yapoleon's  army  at  BoiUogne,  that 
»rmy  which  won  Kjinn  and  Auat«rliti.  T]iatwo»  the  moat  uniTersally  workuig  annr 
that  Napoleon  ei-er  bad,  and  they  were  the  bntTCst  and  the  best  soldiers  ho  ever  had. 
How,  air.  Marshal  Bugoaud  confessed,  "  The  English  Infantry  are  the  best  Infantry 
in  the  world  ;  happily  there  are  few  of  them  "  ;  but  the  few  we  faafOi  ought  to  bo 
rendered  as  cSicient  b«  poasible,  both  OiEoers  and  men.  This  would  make  the  pro- 
fession more  and  more  mteresting ;  it  would  lead  the  feelings  of  the  nation  with  rtot 
Anny,  and  I  say  that  every  exertion  ougbt  to  be  made,- — and  I  beliere  that  tJie  Kgbt 
Honorable  gentleman  ia  now  making  them,— to  render  our  small  irmj— rery  small 
indeed  compared  with  those  of  Cootinental  nationi,  small  compared  with  the  terri- 
tories it  has  to  defend,  and  the  enormous  wealth  and  the  roost  important  intorests  it 
has  to  protect, — as  efficient  as  possible.  I  have  much  pleasure  in  moriug  the  Besolu- 
tion  that  has  been  placed  in  my  hands. 

Admiral  Sir  Edward  Belcher,  K.C.B. — 

I  have  great  pleasure  in  rising  to  second  the  motion,  "That  the  K«port  be  adopted 
and  printed."  As  one  of  the  founders  of  thii  Institution,  I  may  say  that  I  see  tlia 
advance  that  it  has  made,  with  very  great  pleasure.  When  it  was  first  commenced,  it 
was  a  mere  muecum  ;  the  different  Officers  in  our  Serrioes  were  invited  to  contribute 
from  the  oolleDtions  made  by  them  in  all  ports  of  the  world.  At  length  it  was  fbunil 
it  would  be  more  useful  to  convert  it  into  what  it  ia  now,  an  Institution,  where  di*-' 
oussions  on  subjects  eonnooted  with  both  Services,  can  be  carried  on.  I  aJD  happy  tO 
see  that  year  by  year,  the  Institution  increases,  and  I  have  hopes  that  ■*  — "" 
ultimately  be  of  very  great  importance  to  the  Government. 

T!ie  DamcB  of  the  eight  Members  retiriog  from  the  Coundl  by 
rotation,  were  reod  aa  followH : — 
Tico-Admiral  R.  CoLLtlfBON,  CM. 
Colonel  Sir  K.   A.   SH4FT0   An^nt, 

Bart.,  F.R.8. 
Captain  Sir  SlBfiU.D  BcoTT,  Bart. 
Liflut.-Col.   H.   C.  Fletcheb,  Soots  d..i.,.q. 

Fusilier  Guards.  Captain  M.  S.  Koi 


Captain  W.  1).  Malton 

Oeueral  Sir  Wilijam.  J.   Coohtno- 

TOH,  a.CB. 
Admiral  Sir  Heuky  J.  CouaiNOTOW, 


,  B.N. 


Admiral  iKOLEPrcLD,  C.B.,  F.R.S,- 


I  beg  to  propose  the  Second  Resolution,  and  in  doing  so  I  wish  to  eiprese  n^ 
agreement  with  what  fell  from  Sir  Harry  Vemey  with  respeet  to  the  advantage  it  u 
lo  a  Minister  holding  the  positian  you,  Sir,  occupy,  to  receive  the  information  whiob 
comes  from  dilTerent  members  of  the  Services ;  but  as  Ministers  do  receii 
advantages  from  us,  so  wo  hope  that  they  will  give  us  some  advant^e  in 
The  great  object  of  thia  Institution  now  is,  to  obtain  a  permanent  position 
Onvemment  building.  I  feel  that  this  is  an  occasion  when  we  can.  Sir,  draw  yonr 
attention  to  this  matter  perhaps  better  than  at  any  other  time.  With  reference  b^ 
the  success  of  this  Institution,  there  is  only  one  point  in  the  Report  tlint  appean  ta 
me  whioli  can  he  deemed  hardly  satisfactory,  vii.,  that  we  have  fallen  offsorai 
in  our  numbers.  Nan ,  X  think  if  members  will  do  what  has  been  done  so  sucoeastul 
in  the  Roya!  Qeographical  Society,  that  is  to  speak  of  the  merits  and  advantages 
the  Institution  among  their  brother  OBJcers,  wo  shall,  probably  next  year,  have 
record  a  larger  number  of  members  than  we  can  this  year — only  165.     In  the  Goo- 
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erapliical  Sociotj  a  great  number  of  men  have  been  got  together  entirely  by  the 
different  members  pomting  out  to  their  acquaintances  and  friends  the  advantages  of 
joining.  Yerr  few  Officers  in  the  Services  would  fiul  to  join  this  Institution,  if  it  was 
well  known,  that  in  this  place  Lectures  are  given  upon  scientific  subjects, — that  there 
is  a  large  Museum  and  Library, — and  that  here  they  mav  meet  with  their  brother 
Officers  and  discuss  interesting  topics.  The  Resolution  that  lias  been  put  into  my  hand 
is — "  That  the  thanks  of  tms  Meeting  be  given  to  the  Members  oi  the  Councnl  who 
retire  by  rotation,  and  that  the  following  Members  be  elected  to  fill  the  vacancies  : — 

Yiee- Admiral  B.  Coixiif  son, "|  Col.  A.  H.  Lane-Fox,  late  Grenadier 

C.B.  Guards. 

Lieut. -Col.  H.  C.  Flbtcheb,  !         For  Major  -  General    Sir    Andrew    S. 

"^    '^    "     "*       '           ^Re-election.  Wauoh,  Kt.,  F.R.S. 


Soots  Fusilier  Guards. 
General    Sir    William   J. 

CODBINQTON,  G.C.B. 


Rear-Admiral    J.    W.    Tableton, 
C.B. 


Captain  W.  Hobton,  R.N.  Col.  H.  Hitmb,  C.B. 

Cot.  H.  A.  OuYBY,  C.B.  Rear-Admiral  A.  P.  Rydsb. 

The  last  two  are  as  a  reserve  in  case  of  vacancies  occurring. 
Colonel  GtossETT,  R.E. — 

It  would  be  presumptuous  in  mo  to  add  anything  to  the  excellent  remarks  tha 
have  been  made,  and  I  therefore  simply  second  the  Resolution. 

The  Resolution  was  then  put  from  the  Chair,  and  carried  unani- 
mously. 

General  Boileau,  F.R.S. — 

The  Resolution  which  has  been  put  into  my  hands  conveys  a  vote  of  thanks  to  the 
Auditors.  This  Resolution,  which  I  shall  read  presently,  must  not  be  considered  as 
ihe  offering  of  a  mere  tribute  of  empty  praise  or  as  mere  verbiage,  to  those  who  have 
performed  the  duties  of  Auditors :  for,  although  the  general  abstract  of  accounts 
appears  small,  it  really  involves  a  considerable  amount  of  labour  and  responsibility. 
£ach  of  the  lines  necessitates  a  reference  to  a  great  number  of  items  of  detail,  and 
it  is  the  duty  of  the  Auditors  not  only  to  scrutinise  these  accounts,  but  to  examine 
the  details,  and  to  see  that  they  correspond  with  the  sums  entered  in  the  abstract. 
This  duty  is  a  very  arduous  one,  as  I  can  state  from  experience,  and  it  is  also  a  very 
zeponsible  one.  I  think,  therefore,  our  best  thanks  are  due  to  those  who  lutvo 
undertaken  this  duty.    The  Resolution  is — 

"  That  the  thanks  of  the  meeting  be  given  to  the  Auditors  for  their  valuable  ser- 
vices, and  that  the  following  gentlemen  be  elected  for  the  ensuing  year : — 

Captain  J.  £.  A.  Dolby,  for  Re-election. 
H.  F.  DowNES,  Esq. 
Thomas  Smith,  Esq." 

Admiral  Sir  Fredeeick  Nicolson,  Bart.,  C.B. — 

I  have  much  pleasure  in  seconding  the  motion.  As  a  member  of  the  Finance 
Committee  I  am  well  aware  of  the  numerous  details  into  which  the  Auditors  must 
examine  in  order  to  do  their  dutj  towards  the  Institution  in  a  thorough  manner.  I 
am  happy  to  say,  so  far  as  I  Lnovr,  there  have  been  no  mistakes  of  any  importance  in 
thoae  accounts.    I  cordially  second  the  vote  of  thanks  to  the  Auditors. 

The  Resolution  was  then  put  from  the  Chair,  and  carried  unani- 
mously. 

The  Chairman  then  annoimced  that  the  business  of  the  Meeting 
was  concluded. 

The  Chair  having  been  taken  by  General  Lindsay, 


1-K0CEEDING3  OF  TUH  T 


General  Stanhope  said— 


1  AKKIVLKSABV 


I  have  tu  anil  for  j'uur  kind  thanks  to  tiie  Eight  Iloaanible  the  Seoretar;  of 
lor  "Wia,  for  the  yerj  able  naj  in  wliicli  he  luti  fulfilled  the  duties  of  Chairniaa  , 
thia  daj.  Be,  I  hopo,  feels  tlioraughlj  the  grEat  use  of  (hi*  Imtitutioii,  nod  I  £| 
perfeutl;  confident,  Ihat  in  the  preaeut  Sevretorj  of  State  for  War  we  ihsll  hara 
firm  and  (^omtont  friend,  and  one  irho  will  usaUt  llua  lastitutioa  in  CTCiy  wD;  in  ll 
power.    I  propoee,  Gleiitlemen, 

"  That  the  thanlla  of  this  Miwtiug  be  given  to  the  Right  Honorable  the  Secretary 
of  Stule  for  War  for  liiii  kinthx^as  lu  attt^nding  on  this  occusion." 

Admiral  Lord  Fredekick  Kekk — 

I  bare  Tery  great  plpasura  in  seconding  thu  motion. 

The  motion  was  earned  with  acclamation. 
The  Right  Hon.  Edwabd  Cardwell — 

Qentlemen,  I  asaure  you  that  it  has  given  me  the  greatest  pleasure  to  ai 


ioTitatioD,  and  to  have  bad  the  honor  of  pre» 

the  impoctonce  of  this  InatituUon,  uid  atu  Tory  much  impreaded  with  the  fc 

wbioli  baa  been  expressed  in  some  speeches,  namelj,  that  t^  OoTenunent  deriTes  ll 
greatest  advantage  from  the  labours  of  tboae  genlJemen  who  contribute  to  the  Utcratuia 
M  this  Institution.  We  hve  in  a  lima  when  pure  science,  and  applied  sdence,  and 
historical  inrestigation,  contribute  probably  more  than  at  any  former  period,  h)  tlM 
real  progress  of  the  MilitaiyProfeMiDn.  It  is,  therefore,  po<;uli«rij  uaeftil  atthopreBon 
tine,  tint  the  most  able  and  ijitelleutual  members  of  the  two  professions  shanl) 
have  a  home  where  they  can  meet  in  triendlj  intcreourse  and  honoroblo  rivalry,  for  tfai 
purpose  of  discussing  questiDOi  relating  to  tli«ir  professions.  Their  doing  so.  ventilati 
Jho(o  qoEBtions.  Many  of  the  moat  mtercsling  aubjects  which  afterwords  ocunt 
praulical  attention,  find  tlie  first  germs  of  their  existence  in  the  Lectures  of  tti 
Institutiou ;  oud  aceording  to  what  wo  read  in  the  atatements  of  modern  philosi 
pVrs,  vii.,  that  germs  when  they  are  wcaltlj,  prish  aoon,  and  no  more  is  heard  j 
them,  hut  that  when  they  arc  hardy  and  robu't,  they  flonrish  into  the  h'ght :  so  thiM 
germs  faoconie  the  origin  of  future  practical  measures,  to  be  adopted  by  the  Qoveq 
— it  aod  by  the  State.    Therefore  it  is  that  I  feel  not  only  the  general  advaatags  { 


the  Institution,  but  ita  peculiur  advautogD  i 
oiccUent  prsctjce  not  to  have  lengthened  e, 
of  all  men  to  violate  that  principle.  Xour  tcope  is  action  and  not  tallung,  and 
think  I  should  not  do  well  if  I  failed  to  observe  your  eiivUeut  rule.  I  would  jui 
itibIk  two  remarka  as  a  civilian.  First,  wlicn  I  read  all  that  science  ia  doing,  and  ■ 
that  the  study  of  history  is  doing,  the  first  thing  that  I  ri^oiue  in  as  a  civilum,  is  I 
sec  that  great  as  are  the  improvements  in  the  arls  of  allack,  if  posaihlo  still  p>eat«, 
ore  those  which  are  made  in  the  arts  of  defence.  1  trust  that  that  honoiable  rivalij 
trill  be  maintiuiied,  and  I  for  one  shall  always  rejoice  when  I  think  that  the  scienM 
of  defence  is  atill  (ruining  on  thu  setenee  of  attsick.  The  ueit  remark  I  wish  to  make 
is  Ibii :  a  great  pbiloaopher  has  said  that  all  things  go  round  in  cycles,  and  1  bars' 
been  extremely  struck  wben  1  have  uoliced  how  very  much  the  progress  of  the  mat^ 
advanced  acience,  seems  to  bring  us  back  upon  some  of  the  footprints  «f  history.  Ib' 
the  Middle  Ages,  in  order  to  protect  themselves  in  war,  men  plated  their  bodies  vi£ 
iron  ;  we  do  not  do  thjs  iu  our  days,  but  we  are  all  occupied  m  considering  hovr  bei 
to  pUto  our  vcaaels  with  iron.  Going  back  to  a  still  earlier  period,  we  Uud  whad' 
Julius  Cssor  invaded  England,  earlliworka  and  entrenched  camps  were  designed  hf 
the  military  science  of  that  day  ;  we  now  tlnd  the  niOBt  advanced  science  of  modem 
days  is  cortTing  ua  back  to  the  times  of  Ca'sar,  Nay.  even  in  the  ematicst  mattery, 
we  sometimes  find  thia  curious  historical  paraUeL  The  first  time  I  went  to  Kmlint 
to  see  the  manufactory  there,  I  found  men  engaged  in  a  very  ingenious  manubctuw 
of  ahakoB  from  the  bsrk  of  the  cork  tree,  and  I  waa  amused  to  remember  tliat  Virgil 
de«cribea  Eneaa  aa  vteiliiig  a  people  whoae  headgear  ni  '       ' 
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«  Tegmina  qu^is  capitum  raptus  de  subere  cortex." 

I  iMure  you  that  I  haye  had  the  greatest  pleasure  in  presiding  on  this  occasion.  I 
do  not  know  Uu^  I  ought  to  condole  with  you  on  the  prospect  of  being  disturbed  in 
your  prpmiMi,  because  I  sincerely  hope  that,  if  in  consequence  of  any  improvements 
that  may  take  place  in  this  neighbourhood,  you  are  disturbed,  the  result  may  be  that 
X  may  haye  the  pleasure  of  seeing  you  in  a  more  commodious  place,  and  one  in 
which  your  abundant  treasures  may  be  properly  exhibited. 


STATEaiENT  OF  CHANGES  AMONG  THE  MeMBEBS  SINGE 

IsT  Januabt,  1869. 

Life.     Annual.     Total. 

Mniiiber  of  Members,  3l8t  December,  1868  . .     891        2,921        8,812 

,,  fj  joined  during  1869  . .       22  143  165 


913        3,064        3,977 
Changed  from  Annual  to  Life  +6  —  6 

919        3,058        3,977 
Life.  Annual. 
Deduct— Deaths  dpring  1869  . .     19        79 
Withdn^wals  . .  59 

Stxuckoff     ..         ..  28 

19  166  185 


Number  of  Members  on  1st  January,  1870  . .      909       2,893        3,792 


Tabular  Akaltsu  or  tb^  State  of  thk  Imrmmoir, 
To  31st  of  December,  1869, 
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1,460 
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18^876 
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40 
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46 
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1,649 

1,717 
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4,176 
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1839 
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168 
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4,188 
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1812 
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1,665 
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1,194 
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6,700 
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1811 

1,271 

1.408 
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7,850 
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1,600 
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8.1C0 
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21,627 
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71 
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1847 
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71 
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37 

4.017 
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1818 

I,17E 

67 

1,375 

IS 
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85 

9.641 

3,917 

87,110 

1819 

1,176 

72 

1.876 

81 

1,150 

58 

3.970 

83,333 

1860 

1,111 

106 

1,291 

198 

600 

3,998 

83,773 

1861 

1.186 

131 

1,292 

66 

666 

31 

lo.ieo 

3,188 

52.173 

18S2 

1,131 

133 

1,281 

200 

13 

10.300 

3,078 

20.609 

18S8 

1,243 

319 

1,681 

261 

628 

41 

10,120 

3,251 

26.952 

1861 

1,200 

138 

1.368 

126 

612 

96 

10.687 

3,171 

22,661 

18C5 

1,159 

107 

1,289 

120 

663 

56 

1,0.780 

3,131 

14.778 

1856 

1,218 

197 

1,618 

156 

76  i 

47 

10.832 

3,204 

16,181 

185T 

1,258 

1J6 

1,837 

78 

1,038 

40 

10,860 

3,163 

12,755 

1868 

1,318 

221 

2,102 

106 

13S 

31 

11,062 

3,216 

25,717 

1868 

1.626 

195 

2,277 

fii2 

ei6 

70 

11,320 

3,314 

28.738 

1860 

1,861 

28S 

3,577 

387 

2,178 

111 

11,617 
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28,011 

1861 

2,122 

305 

2,889 

266 

2,816 

es 

11.812 

3.689 

23.286 

1862 

2,286 

212 

8,127 

230 

3,178 

109 

12,026 

3,797 

27.216 

1863 

2,379 

218 

3,100 

105 

3,583 

143 

12,296 

3.817 

18,160 

1861 

2,426 

21G 

3,263 

222 

1.516 

116 

12,700 

3,902 

17,276 

1865 

2,436 

154 

3,«7 

235 

4,a04 

137 

13.000 
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18,253 

1S6S 

2.1SE 

167 

3,188 

299 

5,186 

ISO 

13,337 

3.891 

17,067 

1867 

2,431 

111 

3,167 

208 

6.732 

140 

18,800 

3,823 

17.211 

2,116 

\H 

3.634 

2B7 

6.3P6 

118 

11,100 

3,812 

IS.11T 

1869 

2,368 

166 

S,1S5 

238 

6,663 

232 

11,660 

3,792 

15,817 

X  Foe^  DddmIidiu.  tA 
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DONATIONS  IN  1869. 

Ckmpbell;  F.  L.,  Lieut.  Scots  Fusilier  Ghiards,  2/. 
Montgomery,  W.  L.,  Lieut.  Scots  Fusilier  GKiards,  IL 


NAMES  OF  MEMBERS 

WHO  JOINBD  THE  INSTITUTION  BETWEEN  THE  14th  JUNE  AND 

THE  SlST  DECEMBER,  1869. 


Life. 

Hart,  Beginald  C,  Lieut.  Boy.  Eng.,  9/. 
Uttenon,  Al£red,  Capt.  Bo.  Staff  Corps, 

9{. 
Hubbard,  F.  E.,  Mid.  late  B.N.,  91, 
Alezandcnr,  W.  Gbrdon,  98rd  Highrs.,  91. 
Black,  J.  Scott,  Lieut.  11th  Hussars,  9^. 
Wolseley,  O.  J.,  CoL  Quar.-Master-Gen. 

Oaiiada,9;. 
Ord,  Thomas,  Comet,  2nd  Drag.  Ods.,  9^. 


Freeman,  T.  A.,  Comet,  5th  Drag.  GMs., 

9/. 
Grenfell,  Herbert  H.,  R.N.,  91. 
Oosset,  M.  M.  E.,  Capt.  54th  Begt.,  9^. 
Ommanney,  Erasmus  Austin,  R.N. 
Buckle,  Claude  B.,  R.N.,  91. 
Blackbume,  J.  Q-.,  Major  Slst  Lano. 

Rifle  Vols.,  9/. 
Cockbum,  C.  F.,  Capt.  B.A.,  9/. 


Annual. 


Wilaon,  FitzRoy,  Lieut.  Rifle  Brig.,  11. 
Kemball,  Sir  A.  B.,  CB.,  KCSI.,  Col. 

B.A.,  1^. 
Allan,    C.    Lewin,   Lieut.  60th   Royal 

Rifles,  12. 
Wilkinson,  Joeiah,  Capt.  103rd  Regt.,  1^. 
Wilson,  C.  W.,  Capt.  R.E.,  1/. 
Bourbel,  The  Marquis  de,  Capt.  R.E.,  11. 
Yorke,  Philip  S.,  Major  12th  Bengal 

Candry,  11. 
Stephen,  James  O.,  Rl.  Lane.  Militia 

Art.,  11. 
Teck,  H.S.H.  F.  Prince  of,  G.C.B.,  Hon. 

Colonel  1st  Surrey  Art.  Vols.,  1^. 
Ouchterlony,  E.  T.,  Capt.  R.A.,  11. 
Ounpbell,  DaTid,  Capt.  late  91st  High., 

1/. 
GraTes-Sawle,  F.  A.,  Lieut.  Cold.  Gds.,  1^. 
Biddulph,  M.  A.  S.,  Colonel  R.A.,  1/. 
HoUingswonh,  D.    S.,    Surgeon    62nd 

R^.,  1^ 
Mincnen,  J.  W.,  Paym.  62nd  Regt.,  1^ 
Stapleton,  Hon.  Miles,  Cold.  Gds.,  11. 
Lindsay,  Hon.  J.  L.,  Lieut.  Qren.  Q-ds. 
Ames,  L.  N.  F.,  Lieut.  Gren.  Gds. 
Antrobus,  Edmund,  Lieut.  Gh^n.  GKls. 
Ricardo,  Horace,  Lieut.  Gren.  Gds. 
Oldham,  Hugh  G.,  Capt.  Tower  Hamlets 

Rifle  Vols. 
Cooper,  B.  J.,  Commr.  R.N.,  1/. 
Bogg,  Edward  B.,  Asst.-Surg.  R.N.,  1/. 
Himter,  Samuel  A.,  Capt.   lOlst.    Kl. 

Ben.  Fusil.,  11. 
Cardwell,  Reginald,  Lieut.  Ist  Rl.  Lane. 

Militia,  1/. 


Bell,  Henry  J.,  Capt.  105th  Ma.  L.  I.,  1^ 
Jones,  E.  M.,  Ens.  60th  Roy.  Rifles,  1{. 
Jarris,  S.  P.,  Lieut.-Col.  h.p.  82nd  Regt., 

Dep.  Adjt.-Gen.  of  Militia,  Canada,  11. 
Baraett,  J.  H.  M.,  Capt.  16th  Mad.  N. 

Inf.,  11. 
Holland,  Swinton  C,  Lieut.  R.N.,  11. 
Sartorius,  George  C,  Lieut.  Bo.  Staff* 

Corps 
Sartorius,  Reginald  W.,  Capt.  6lh  Ben. 

Cav. 
Sartorius,  Euston  H.,  Lieut.  59th  Regt. 
Capon,  Sir  David,  KCB.,  General,  Col. 

106th  Regt.,  11. 
Ha,yne,  Arthur  N.  Ens.  84th  Regt.,  1/. 
Laird,  D.,  Lieut. -Col.  Forfiiir  and  Kincar- 
dine Militia,  1^. 
Alston,  James  H.,  Lieut.  80th  Regt.,  1^. 
Broadwood,  A.,  Lieut.  Scots  Fus.  Ghis., 

1^ 
Lennox,  Lord  Francis  G.,  Lieut.  Scots 

Fus.  GWs.,  1^. 
Hennell,  Robert,  Lieut.  25th  Bo.  L.  I. 
Buraaby,  R.  B.,  Ensign    18th    Royal 

Irish,  11. 
TuUoch,  A.  B.,  Capt.  69th  Reet.,  1/. 
Onslow,  A.  B.,  Capt.  43rd  L.  I.,  1^ 
Nelson,  W.  F.,  Lieut.  R.A.,  1^. 
Armstrong,    W.    A.,    Lieut. -Col.     2nd 

Dep6t  Batt.,  1^ 
Brooke,   R.  Wilmot,   Major  late  60th 

Royal  Rifles,  11. 
Baikes,  G.  A.,  Lieut.  3rd  West  York 

MU. 
Fife,  J.  Cookson,  Lieut.  65th  Regt,  1/. 
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ADDITIONS   TO  THE  LIBRARY  AifD   MUSEUM 

DURING    1869. 


UBRAIIT. 


BOOKS  PBBSEirrED. 


Abel,  F.  A.,  Prfifessor,  F.B.S.,  Lecture 
giTen  at  the  Bojal  Institution  on  some 
applicationB  of  Electricity  tO  Naval 
and  Military  purposes.    Pamph.  8vo. 

The  Author, 
Abyssinia.     Beport    on   the    Surrey. 
Pamph.    Folio. 

The  Secretaty  of  State  for  War, 
Admibaltt.  Addenda  to  **  The  Queen's 
Begulations  and  Instructions  for  Pay- 
masters" of  1861.  Compiled  from 
Circulars  and  Orders  issued  since 
August  6th,  1661. 

Catalogue  of  Charts,  Plans,  Views, 
and  Sailing  Directions.  Sto.   London, 
1869. 
ALMiNAC.   Tlie  Nautical,  for  1878.  8^o. 
London,  1869. 

The  Lords  Commisaioners  of  the 
Admiraltif. 
Abhy  Lists,  Monthly,  for  1816  and  1856. 
16mo.     2  vols. 

Bojfal  Institution, 
AsTBONOMiCAL,    Magnetical,   and    Me- 
teorological   Observations    made    at 
the  Boyal  Observatory  Greenwich,  in 
the  Year,  1867.    4to.     London,  1869. 
The  Lords  Commissioners  of  the 
Admiralty, 
Afstbian  Army,  Administration  of  the. 
Pamph.    Foho.  Vienna,  1869.  Trans- 
lated by  Lieut.  Wickham,  B.A. 

Lieut.  Wickham f  S.A, 

AuBTBiA.    Mitthcilungen  derlngenieur. 

Nos.  9,  10, 11,  for  1868. 

Ditto    ditto    Nos.  1  to  8,  for  1869. 

Attbtria.    Mitthcilungen  dor  Artillerie. 

Nos.  5,  6,  7,  8,  for  1868. 

Ditto        ditto        Nos.  1,  2, 3,  4,  5, 

7,  for  1869. 
Svo.     Vienna,  1868-69. 

The  Austrian  Government. 

AXTSTBIA.    Osterreichs  Kilmpfe  im  Jahre 

1866.    Vols.  4  and  5.    Svo.     Vienna, 

1869. 

Tfce  Awstrian  Goternment . 


BsYSBiDas,  H.  T.  S.,  Surgdon  BJ^. 
Besulti  of  Frafetical  ObBerratioti  of 
Asiatic  Cholera  in  Tarions  parts  of  ths 
World.    Pamph.  8to.     li^. 

TheAMor. 
Blxte  Books  : 

Abyssinian  Expedition.  Papers 
connected  with.    Folio.     1867. 

Abyssinian  War  Beport.  Folio. 
1869. 

Army.  Estimates  of  Effoctrre  and 
Non-Eilbctive  Services,  for  1869-70. 
Folio.    1869. 

Army.  Military  Beserre  Fnndf, 
Account  of,  for  18&.    Folio.     1869. 

Army.  Variation  of  Number^  and 
Differences  between  the  amounts  pro- 
posed in  the  Estimates  for  Effisctive 
Services,  for  1868-69.    Folio.     1869. 

Army,  Colonies.  Amounts  induded 
in  the  Estimates,  1869-70,  for  Militaiy 
purposes,  and  the  probable  Bepaj- 
ments.    Folio.    1869. 

Army,  Manufacturing  Departments. 
Annual  Accounts  of  the  Establish- 
ments under  the  War  Office  for  1867- 
68.    Folio.    1869. 

Army.  Appropriation  Account  of 
the  sums  granted  for  Am^  Services,  for 
the  year  ending  31st  March,  18^. 
Folio.     1869. 

Army  Estimates,  1869-70.  Full 
Pay  of  Bediiccd  and  Bctirod  Officers, 
Half  Pav,  and  the  Purchase  of  Full 
and  Ilalf  Pay  Commissions.  Folio. 
1869. 

Army.  Stat<?ment  of  the  Savings 
and  Deficiencies  upon  the  Grants  for 
Armv  Servicep,  for  the  year  ended 
Slst  'March,  1868.     Folio.     1869. 

Army,  Military  Savings  Bank^. 
Amounts  due  to  Depositors,  on  31st 
March,  1867,  and  receipts,  &c.,  during 
1868.     Folio.     1860. 

Army.  Documents  now  in  force  on 
VN\'^i\i\\\.\^^9>  w\\<i  K\\V\\<»t\<\'  of  the  Secrc- 
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Blue  Books — continued. 
tarj  of  State  for  War,  and  the  Com- 
mander-in-Chief.   FoUo.     1869. 

Army.  Correspondence  firom  Offi- 
eers  of  the  Queen's  Army,  complaining 
of  Snperoession  hr  Juniors  of  the 
Indian  Army.    Fouo.    1869. 

Army.  Supercession  of  Colonels 
of  H.M.'s.  Arxny,  hy  those  of  the  late 
E.  I.  Company,  Keport  of  th&  War 
Office  Committee  on.    Folio.    1869. 

Army,  China  and  Japan,  Correspon- 
dence relatiye  to  the  Consolidated 
Allowance  in.    Folio.    1869. 

Army  Medical  Department.  He- 
ports  for  1866  and  1867.  Vols.  8  and 
9,  870.    London,  186S-69. 

Army  Prize  Money,  Account  of, 
paid  to  Chelsea  Hospital  from  18th 
January,  1809,  to  81st  Decemher, 
1868.    FoUo.    1869. 

Fortifications.  Statement  showing 
the  Schedule  of  the  Fortificationn 
Bill  as  compared  with  the  Schedule  of 
the  Report  of  the  Conmiittee.  Folio. 
1809. 

Fortifications.  Account  of  the 
Moneys  raised  and  issued  and 
Annuities  created  to  1st  April,  1869. 
Folio.    1869. 

Fortifications,  Report  of  Com- 
mittee on  the  construction,  condition, 
and  cost  of,  erected  or  in  course  of 
erection,  under  dOth  and  Slst  Yiet., 
and  prerious  Statutes,  with  Minutes 
ofEridence.    Folio.    1869. 

Gun  Cotton,  Application  of,  to 
Mining  and  Quarrying  Operations. 
Folio.     1869. 

€hin  Cotton,  Report  of  Committee 
on,  1864  to  1868,  with  Mining  Experi- 
ments at  Allenheads,  1864  to  1869. 
Folio.     1869. 

Military  Education,  Third  General 

Braorthy  the  Council  of.    8to.    1869. 

Military   Education,    First  Report 

of  the  Royal  Commission  on.    Folio. 

1869. 

Breech-loading  Small  Arms.  Cor- 
respondence hetween  Mr.  G-eorge 
H.Daw  and  the  War  Office.  Folio. 
1868. 

Reports  on  Brocch-loading  Arms, 
by  a  Special  Sub-Committee  of  the 
Ordnance  Select  Committee.  Folio. 
1868. 

Reports  of  a  Special  Committee  on 
Breech-loading  Rifles.  Folio.  1869. 
MitraiUeur,  Christophe  Montigny 
and  Colonel  Claxton's,  Reports  on, 
by  Miyor  G.  V.  Fosbery,  V.C.  Folio. 
lo69* 


Blue  Books— caniinued. 
,        Palliser  conyerted  cast-iron  Guns, 
Experiments      made      with,      since 
January,  1868.    Folio.    1869. 

Projectiles,  Explosiye,  Declaration 
renouncing  the  use  of,  in  time  of  War. 
Signed  at  St.  Petersburgh,  11th 
December,  1868.    Folio.    1869. 

Shrapnel  Y.  Segment  Shell,  Report 
of  the  Special  Committee  on.  Folio. 
1869. 

Report  of  Conmiittee  on  (Japtain 
Moncriefi^s  Letter  of  5th  December, 
1868.    FoUo.     1869. 

Ramsgate  Harbour,  Report  on, 
by  Captains  Tyler  and  Walker,  and 
H.  R.  WiUiams,  Esq.  Folio.  1869. 
England  and  France.  Channel 
Passage,  Report  of  Captain  Tyler  on 
the  ^iproTcments  in  the.  Folio. 
1869. 

Report  on  employing  Soldier 
Labour  on  Repairs  of  Barracks  hy  the 
Royal  Marines.    Folio.     1869. 

Report  on  the  result  of  employing 
Soldier  Labour  at  Aldershot,  the 
Curragh,  &c.     Folio.     1869. 

Return  of  the  Number  of  Men, 
Cixilians  and  Soldiers,  employed  at 
Portsmouth,  Woolwich,  and  the 
Curragh,  in  1868.     Folio.     1869. 

Courts  Martial  Commission.  First 
Report  on  the  Constitution  and 
Practice  in  the  Army.  Folio.  1869* 
Courts  Martial  Commission, 
Second  Report  of,  with  Minutes  of 
Evidence  and  Appendix.  Folio. 
1869. 

Musketry  School  at  Hythe,  euort 
on  the  Sanitary  State,  and  cost  of 
Maintenance  of  the.    Folio.     1869. 

Contagious  Diseases  Act,  1866, 
R<»port  from  the  Select  Committee  on, 
with  Minutes  of  ETidence  and  Appen- 
dix.    Folio.     1869. 

India,  Officers.  Letter  from  General 
Lord  Hill,  to  the  President  of  the 
Board  of  Control,  dated  25th  March, 
1834,  as  to  the  relative  position  of  the 
Royal  Officers,  and  those  of  the  late 
H.'E.  I.  Company.    Folio.    1869. 

India,  Army.  Return  of  Officers 
who  claim  repayment  for  contributions 
to  Regimental  Bonus  Fund.  Folio. 
1869. 

India,  Staff"  Corps.  Correspondence 
on  the  Scheme  for  inducing  Senior 
Officers  to  retire  on  Special  Jrcnsions. 
Folio.     1869. 

India,  Railways,  Despatches  from 
the  Governor-General  respecting. 
Folio.     1869, 
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InilU,  Prize  Monej.  Bauda  imit 
Eirwee.  The  AntaunU  roiiUaud,  with 
Documents  und  Explanatorf  Corre- 
Bpon^encc.    Folio.     1869. 

Uilitis  Regiment*.  Betunt  ehow- 
ing  tbu  Training  Establiahinont  fur 
18B8.    Folio.     1869. 

Uilida  Begimenta  which  Toliui- 
leored  for  Foreign  Service  during  the 
Crimean  War  aiid  Indian  Matiuj- 
Volio.     1^69. 

Militia.  Return  of  the  Ifumbn-  of 
Men  eDToUed  under  the  Reterre  Act. 
Folio.    1889. 

Wimbledon  Beview.  Beoort  of 
H.  v..  U.  the  Ficld-Marahol  Com- 
■nnnding-in -Chief  OQ  the.  Folio.  1869. 

Memorial  reltttire  lo  the  Tolunt«er 
Capitation  Qrant,  and  Replr  of  the 
Secretory  of  Slatfl  for  War.    Polio. 

Colonies,  Correepondenoe  relativD 
to  gnuiting  Fenaioiu  to  Governors  of. 
Folio.    1864. 

Report  of  tlie  ProErciB  of  tlie 
Ofdnance  Surroj  and  lopogrophirail 
DHpftl  for  1868.    Folio.     1S6S. 

Wrccfcs,  Casualties  Hnd  ColliaionB, 
Abstract  of,  on  and  mair  the  coasts  of 
the  Cuited  Eingdom  in  1863.    Folio. 

ims. 

Statistical  A.bitnict  for  the  United 
Kingdom  from  13S4  lo  ISfiS.     8to. 

ism. 

New  Zealand,  Comispondenee  be- 
tween the  Colonittl  Office,  ond  the 
Governore  of.     Part  I.  War.     Folio. 


Sicess  of  £xpeuditur 
Folio.    1889. 

Vavj.  AppTopriation  Account, 
1867-69.    Folio.     1869. 

Surj.  Savings  and  Deltcicnriif. 
1867-Wt.    Folio.     IWi9. 

NaTal  Saringt  Banlii,  Dcpoiil^ 
PaTmenU,  JLc.,  of,  in  1867-^.  Folio. 
1860. 

Naral  Prite,  Becoipb  and  Eipen- 
diturr  of.  between  let  April,  I8(>8,  and 
Slrt  Mareh,  186Jf.    Folio.     18611. 

Nacal  Odtcers,  Imtruction  ntidcr 
which  Diacrctionaly  Po»er»  are 
granteii  to,  witli  respect  to  Beqiii^i- 
lions  from  Dralomatic  or  Comukr 
AutlioriIJc«.     Folio.     18(RI. 

Kary,  Slfttirtiod  KepaH*  of  itir 
Health  of.  for  186G.  1806,  1867,  and 
StatiitJMt  AbatnuTt  for  1808.    ^  rola. 


■NINTH  ANNIVEBSAIIT  ME 

Blue  Books — eoiitiitmad. 

Navy  Transport*.  Retutn  of  CcMi 
Tannage,  Power,  and  Conaumplun  o 
Coal  of  (he  "  Ser«pi»,"  "  JU"  "  " 
"  Crocodile,"  "  •lumna."  and 
phrBtes  ;"  and  the  Eipenw  of  omitj* 
iug  the  Indian  Beliefs  during  iJie  ]>M 
season.    Folio.     1808. 

Nai;,  Turret  Ships.  Opinun 
Naval  Officers  on  their  merili 
otherwise  HI  Soa-going  Shipf.     Folig. 

itma. 

Armonr-Ckd  Ships,  Cone*poa» 
dcnce  respecting  iicw  deugna  bn 
Folio.     IStiS. 

Tessels  not  Annour-pUled, 
of.  Building  or  Ordered  ie 
Folio.     186'). 

Iron-PJtiled    Sliips 
Betum  of,  Building  or  OrdeKd 
1869.    Folio.     1869. 

Dookjard  Emigruils  to  Camd 
Reports  as  to  the  Arrival  aadlHipfli 
of.    Folio.     1869. 

Admiralty.  ZHstribulion  of  Bu 
Deu  under  the  old  and  new  amu| 
mont.    Folio.    1869. 

Clerks,  SomerKt  House.  Order 
16th  Febnur;,  1866,  fixing  tli«  8a 
of  Pay.     Folio.    1869. 

Clerks,  Admiralty, 
as  to  the  Pensions  of  those  who  N 
to  retire.    FoUo.     1869. 

Coal.  Reports  on  tlie  Nonli 
Engknd  and  Welsh  titeam  Q 
tested  at  Devooport.     Folio.     ISGtL 

CoaL  Trials  of  Coal  at  Wooln ' 
Forlsmoutb.  antl  Devcmport  Do 
ysrdi.    Folio.    1869. 

Coals.  Trial*  of  the  Soutl)  Imi 
shire  and  Cheshire  SlMn  Coal.  Fal 
1869. 

Coals.  Rehirn  of  Coal  coMOS 
on  each  Ship  of  the  Navy,  for  Iti> . 
monltu  ending  itOUi  Jutit,  18 
Folio.     1SC9. 


Admiralty.     Folio. 

Greenwich  Hotpilo). 
Expenditure  of  luoonie 
Folio.     186S. 

Qreenwieh  UoB|Htal,  _     __ 
for  fix  mouths  endini;  SOtJi  omu 
ber,  1869.     FoW-     18®. 

Oreenwich  Hotpitnl,  £«tinial« 
for  six  nionlbi  ending  Slat  Km 
1870,     FoUo.     1869. 

Naval  Jlos]utaJi.  Report  of 
Civil  Comtnisiion  on  t)ic  Coadfl 
and  OrganiiaUon  of      Folio.     IM 

Light  lioutn.        " 
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Trinity  Houbo  of  Local  LightSi  Buoys, 
and  Beaoons.    Folio.    1869. 

Bole  of  tbe  Boad  at  Sea.  Letters 
from  Sir  John  Hay  and  Mr.  W.  S. 
Laoon.    Folio.    1869. 

Beeerre  Squadron,  Beport  of  Ad- 
miral Key,  on  the  Cruise  of  the. 
FoUo.    1869. 

Transits  of  Tenus  1874  and  1882, 
Arrangements  for  observing  the. 
FoUo.    1869. 

The  Seeretariea  of  State  for  War 

and  for  India. 
The  Lorde   OommietHmere   of  the 

AdndraUy, 
The  C^umsUof  WUtary  Edueatum, 
The  Direetor'QenertU  of  Ordtumee. 
Captam  Ttfler^  late  M.S. 
W.  F,  Higgint,  Eeq. 
BsZAixovT,  A.,  Colonel.    La  Fortifica- 
tion Folyeouale  et  les  Nourelles  Forti- 
fications d'AnTers,  B^ponse  aux  Cri- 
tiques.   Famph.  8to.    Paris,  1869. 

Anongmotuljf. 

BuLLBTiKS  of  the  Campaigns  1793  to 

1801,  and  1803  to  1810.     17  toIs. 

12mo.     /.  Traoere  Smith,  Esq, 

Chaxlis  XY,  Boi  de  SuMe  et  de 
"Sonifgb.  Id^  et  B^flexions  sur  les 
mo>?enients  de  U  Taotique  Modeme, 
arec  deux  planches  intercal^s  dans  le 
teste.    8to.    Paris,  1868. 

Aiwmfmowih/, 
CKmnrr,  C.  C,   Lieut.-Colonel,  B.B. 
The  Tactical  Use  of  Fortresses.  Pttmph. 
8to.    London,  1868. 

TheAathor, 

Chxovoioetsm,  Bates  of,  on  Trial  for 

piorehase  by  the  Board  of  Admiralty, 

at  the  Boyal  Obserratory,  Chreenwicn. 

Pamph.  4to.    1869. 

The  Astronomer  Royal, 

OLAXTOir,  Colonel.     Les  Mitrailleuses, 

lecur  r61e  daos  les  op^tions  Militaire. 

(Artillerie  a  bras  et  Infanterie  M^ca- 

niqne.)    8to.    Li^ge,  1869. 

CaptcMk  (ySea, 
CojdR  or  Fishery  Barometer  Manual. 
Board  of  Trade,  1869.  Compiled  by 
BobertH.  Scott,  M.A,  Director  of  the 
Keteorolodcal  OiBoe.  Pamph.  8to. 
London,  lo69. 

W,  F,  Higginst  Esq, 
Oust,  General  the  Honble.  Sir  Edward, 
D.O.L.    Lives  of  the  Warriors  of  the 
17th  Century.    Vol.3.    Parti.    8to. 
London,  1869.  The  Author. 

Datiu,  John.  Sailors*  Homes:  their 
Origin  and  Progress.    Pamph.    8to. 

Lo^km,  1868. 

SirW.H.Hall,K.C,B. 


DnuECTOBT.     The  Australian.    YoL'  1. 
8to.    London,  1869. 

The  Lords  Commissioners  of  the 

AdmiraUg, 

DoDD,  J.  S.    The  History  of  GKbraltar, 

with  a  Journal  of  the  Siege  by  the 

Spaniards,  in  1727.     8to.     London, 

1781. 

W,  F,  Siggins,  Esq. 
Eastwick,  E.  B.,  Esq.,  M.P.  Memo- 
randum on  the  Urdu  pronominal  ex- 
pressions «  Unne,"  "  Inne,"  "  Jinne," 
and  "  Kinne  " ;  are  they  Plural  or 
Singular?  Pamph.  8to.  IiOndoa,1869. 

Anomfmcmslg, 
Eddy,  C.  W.,  Esq.,  M.A.     Su^^ons 
on  Colonial  means  of  Defenoe  from 
Naval  Attack.    Pamph.  8vo.    1866. 

The  Author, 
Elcho,  Lord.     Letters  and  Speeches  on 
Army   Organization    and    Beserves. 
Pamph.  8vo.    London,  1869. 

Anongmouslg, 
ENOnfXBBiKO,  Indian,  ProfSsssioxial 
Papers  on.  EditedbyLieut.-ColonelJ. 
O.  Medley,  B.B.,  Principal  Thomason 
College,  Boorkee,  India.  Tols.  1  to  5. 
8vo.    1864-68. 

The  Editor, 
EwAST,  C.B.,  Lieut.-Colonel  BJ!.     Be- 
port on  the  proper  Principle  of  Drain- 
age for  Oxiord,  Eton,  Windsor,  and 
Abingdon.    Pamph.  8vo.    1868. 

The  Author. 

Extracts   from  the   Beports   of  the 

Ordnance  Select  Committee.     Vol.  6. 

Parts  2,  8,  4.     Tol  7.    Parts  1,  2, 

and  3. 

The  Seeretarg  of  State  for  War, 
Etxx,  Sir  Vincent,  Oeneral,  K.0J3.I., 
C.B.    The  Afighan  War,  with  refer- 
ence   to   passing    events  in  Central 
Asia.    Pamph.  8vo.    London,  1869. 

TheAuihor. 
FnrLABOV,  W.  F.,  Esq.,  Barrister-at-Law. 
Commentaries  upon  Martial  Law,  its 
regulation  and  restraint;  and  com- 
ments upon  the  Charge  of  the  Lord 
Chief  Justice  in  the  Jamaica  Case. 
8vo.    London,  1867. 

The  Case  of  the  Queen  v.  Edward 
John  Eyre,  GK>vemor  of  Jamaica ;  the 
Evidence,  the  Indictment,  and  the 
Charge  of  Mr.  Justice  Blackburn.  8vo. 
London,  1868. 

A  Beview  of  the  Authorities  as  to 
the  repression  of  Biot  or  Bebellion, 
with  special  reference  to  Criminal  or 
Civil  Liability.    8vo.    London,  1868. 

Contain  Godwin, 

Fox,  H.  Lane,  Colonel    The  Hill  Forts 

of  Sussex ;  the  Excavations  at  Cissbury 


YOL.  xm. 


XTUl      I'BuaGKI»)l«9  OF  TBB  THISTV-KINZB  ANIOVBBSABT  Ml 


and  Higbdowu.    41o.    Loadon,  ISHfi. 

r*i!  jByio'. 

Fox,  0.  R..  Oeneriil.     On  a  Coioof  Gliiu- 

coQiieBiu.  Piunph.  6vo.  Loadon,  1860. 

Thi  Aulior. 

Frinoe,     OoaUKneea     Sipsaeabuim. 

32ma.    Paris,  \969. 

ConHnandaat  Chirlet  Corbin,  Mili- 
tary   Atlttoh*    to    the    FnKci 
Emhattg. 
Qiwi.m,  OeoTge,  Colonel.     A  Sketch. 
Pamph.    Sto.    1869. 

OooDEHOCeH,  W.  U.,  Unjor  B.A. 
Afcouut  of  a  FruegiDH  Dmaional 
MftDiBuvre  in  the  Bhine  Pnitince. 
Septemlier.  1866.  Puuph.  Sio.  Wool- 
wicb,  1869. 

The  AnOim: 

Q-bie-Nez,  Cif,  BsppDTta  sur  nn  pro- 
jet  da  cr^ljan  d'un  Nourcau  Port 
au  Sud  dn.  Funpb.  4to.  Boutoene 
•ur  Mw,  1869.  Caplaia  T^r. 

QsoTEB,  0-.  E,,  Lieuteniint  B.E.  Qii. 
torical  Not«i  on  tlie  Itojtl  Antouil 
atWoolwuib.  Famph.  Svo.  Wool- 
wich, 1868. 

Dia^m  iUustrating  tlie  Courts  of 
Pramation  !□  tbo  RojbI  Engineen. 
Paniph,    8to.    Woolwich.    1868. 

The  Avlior. 

Hux.  M.  D.,  Esq.,  Q.C.  Ii  AUegiimce 
bj  Birth  aflec-led  in  England  b; 
Natumliiation  in  France  ?  Pmnpli. 
6vo.     BriituL    18G9. 

Tie  JuiAor, 

Hope,  Charlce  Wvbli'j.  Captain  B.N. 
Th*  Education  nod  Training  of  NaFsI 
Officers.  Pamph.  Sro.  Edinburgh. 
1869.  The  Author. 

Ikdu,  Distribution   aS  Upt  Hnjmtj'e 

Troops  urtiug  in,    2  cop;A«.    Italia, 

Mot:  Ki«ffJ  Co. 

lULT.    Annuarto  MiltUtr«  del   Segno 


d'lli 


Oioroala  MUilo: 


■i  voir.      8io, 


atomalu  d'AIliglil^Ha,  L661  U  ISes 
15toU.    8to. 

Baports.bj  OeaenU  Torrfl  W  th- 
Italian  lliniitn  al  War  on  tb«  Con- 
■criptioo,  from  1863  lo  1866.  i  ruta. 


EulUh  DriU  Book*  1  made  brNaliia 
OlBur*  of  Japan.    5  mU,    8to. 

Lieul.  A.  F.  Siagiam  Wright, 
9th  Biyimtnl. 


tCiLHin,  J.  M..  the  Bar. 

of  Itaprocenienti    iu    .  .     .._ 

Militurr     purpotm.      Fampil.     Uo. 
London.  1S66.  n>  AMtktt. 

Lufi,  Jamea  B.  On  tbo  Frefentiga  of 
Contagioiu  Venereal  Dia«k»c.  Fuphr 
Sto.    London,  166S.  Tht  AutStf. 

LiQHTfl.  The  AdminJt;  List  of  Li<Uii 
corrected  lo  Janaart,  186S,  vit.  !— 

1.  Soutli  Afrioa,  Eut  loctin.  Qhin^ 
Japan,  Auitnlia,  Tiamnni*.  tad  Sm 
Zraland. 

2.  SonlliAmiriaa,  and  on  thaW*^ 
em  Coaoli  of  North  Amenca. 

5.  The  United  State*. 
4.  WeetCoaot  of  AAioB. 

6.  CoasU    and    Lakn    of 
North  Amwioa. 

6.  Vint  India  lalnads  Mid 
Coasle, 

?.  The  MeditarraDBan,  Bladr  8i 
md  aea  of  Aiuf. 

8.  Tba  North  and  Wait  C<iult 
Vmec,  Spain,  and  FArtucid. 

0.  IhaHortli  Sea,  fialtie,  audi 
Whi(«8«s. 

10,  The  British  laluda. 
The  Lordi  OommU 
Ainirally- 

LOHSUOBB.  T.,  Beq.,  C.B.         _    _ 
on  the  Traotport  of  Siok  and  Wovsdl 
Troopa.    Sro.    Loadou,  1IK0. 

Strrttarg  ^  Sialafor  W»i 

MnttOU.  BUTOBT  of  the  Native  Ara 
of  BcngalCw  1968.  Pamph.  ?*"-' 
Calcutta,  1860. 

Sarnena-Uajor  J.  T-  C 

MenoxobOaicAL  Commiltee, 
of  the  Surface  Tempcnrtui 
SnutUAtlanlioUorau.  Folio.  Loi 


LtatSOBOLOOlClT   ( 

OD  the  Dse  ol   I 
Line  of  grcaU:!   ! 
attempting  to    I  ' 
Captain  H.  Tojt1.cc. 
London,  IS69. 

Si4periitlaule*t  Mrliortiliiaieat  (^ 

llKTHoBoLoaT   of  the  Kortli  AUas 

Beport  on.    B;  Captain  Ifvorj  ti 

bee,  E'.B.A.S.    Famph.    Sto.    U 

M*niOBOI.QalCt1.    Hrporlg  I 
»enimBDt  of  Bonnal,  tor  U  _ .   __ 
lS6S-Ue.    Pamph.    rolio.    Cab 
ia68-69. 

He  .Ur(ForoI<i«w*f  C 
qfCaUstU. 
MsnoBOLooiCAL  Societj'.    LiM  of  U 
bcra.     186S.     Pumuh.    Bro. 

TkMS 


PBOCEEDIXOS  ' 


F  THB  THntTY-NIMTH 


HEKTINO. 


XIX 


Kksopouun  Board   of  Worb,    Re- 

foMoftia.  1867-68,    8to.    3  copies. 

T/u  Baai-d. 

HsTDrr  Aot  wd  ArtielM  of  Wsr,  1869, 

wt^  ArmT   Serrica  Act,    1817,   >□<■ 

Army  KnliatmBnt  Aot,  1867. 

The  Secretarg  of  State  for  War. 
UfAnoXAT,    Bifle   AisociatioD.     Beports 
ud    ProcecdingB     far      IS6S-67-68. 
8  TOl<.    8to.     London. 

Th»  AatoBialioH. 

Hi.n  Ii«U.     From  ISOl  lo  IB23,  and 

•rom  ISaS  to  1867-    73  role,     ISmo. 

Thf  Royal  ImiUuUon. 

IXwtXEaiAXM.    Silt;  I'latei,  ArtilUi-; 

Bqoipment. 

TIta  SMurlanda  Qoi'smmnl. 
KrwcASTLS,    Jomnioa,    Tlio    Stoiy    of. 
Punpb.  8to.     tSO'l. 

Lad^  Oomm. 

OmvBTiTlONS  on    the   AdmiiiiBtPotioi] 

knd  Org&nization  of  t.be  Land  SerTioen 

Visld  Offioera,    Pampk.  6to.    London, 
1869. 

Anoiigwomlif. 

OuTBT,  H.  A.|  Colonel.     On  reiponsi' 

bUi^  in  War.    Translation  of  a  Pam- 

S"!et     by     H.R.H.    The    Arcliduko 
brecht,    of   Auetria,    Pamph.  8to. 
London,  1869. 

Colonel  Om-ry,  C.B. 

Owss,  C.  H.,  Colonel,  R.  A.      Bemarkn 

on  the  EdnoatiDU  »  the  Royal  Mili- 

a'  Academy,  aud  the  Training   of 
iUery  Officer..  Pamph.  8to.  Woai- 
wieb,  1869. 

Tim  Avihor. 
EXHnniON,  1887.  Vols.  I  (with 
idii),  ni.  IV,  T.   Bto.  Londou, 

"^SdiwtoTolfl,  11,  lU,  IV,  V.    Sro. 
London,  1869. 

W.  F.  HlggiM,  Siq. 
Poora,  North  9oa.    Port  II. 

tlrduid,  „    IT. 

African,  „    n. 

TlieLordt  Commitmntrt  of  tit 
AdniraUy. 
nOOX  COLLBCTION.     200  Voln- 
Enthrr  Ladg  Badirtott. 
BXCOBDS  of   the  Twentieth   Rfgiment, 
Sro.     18B8. 

r*?  Rrgiment. 
E  Maritime  et  Cobmalo,  for  1869. 
faria. 
Tht  MinMfr  of  the  Marine  and 

the  Colonia.  Pari,. 
HtUtaire   Frnni^isr,  for    18C9. 
>.  Pwie,  ISfitl. 


v^ 


B.,  L.  1 


,   Lie 


Th'  hVili. 


Sjpuatioa  Uilitaice  des   Foots  par 

leg    Armies     en     Campagoo.      8to. 
Paris,  1869. 

The  Author. 
RCBBIAN    EvaiSKiBiKQ    Jotrasii.   for 

1869.    Koa.  1  and  2. 
EuBsiAs  MiuTiKY  JottBHiii  for  1869. 
Noa.  1  and  2. 

Tht  Elusion  Qoventnieat . 
aiSOM'.      Seventeen    Plate*    (Military 
Improrementa). 

Tke  OoTfTHmeiU  of  Saxtm^. 
SauiwiLL,  0.  F.  A.,  Adminl.    Formnla 
of  Nautioal  Aftronocay.     li  Carda  in 
Case.     18G9, 

The  AMhor. 
Shostukd,     p.     F.,      Captain     B.N. 
Sounding  Toyago  of  H.U.S.  "  Hydra," 
1868.    8to.     Loudon,  1869. 

The  Lord*  Commiitionm  of  the 
Admiratlii. 
[ftocijDHiBB,  J.  H.    Hiitory  of  the  Bri- 
Ciah  Armv,  from  1660  to  1868.     Parta 
I  and  II.'   8yo.    London,  1869. 

The  Author. 

Stokib,    O.    H.    (lato    Captain    RotbI 

Engineers).  EronDmicalFortificationn. 

Defence  principally  by  Vertical  Fire. 

Pamph,     8yo.     1868. 

r*«  Author. 
Swim  Abkt.      1.  Eapport  dn  D^parto- 
meot  Uilitiure  F^ddral  sur  sa  Gestion 
eo  18G8.     Pamph.     Sto, 

2.  Ordonnance  aur  le  Chariot  de 
Sapours.     1867.     32mo. 

3.  ModiRcaliona  an  S^glement 
d'Habillemetit.  HabiUemcnl,  1868. 
32nio. 

\.  Ditto  ditto  ditto.  HaTceaac, 
1868.    aSmo. 

6.  Ditto  ditto  ditto.  Oibeniea, 
1868.    32mo. 

6.  B^lemmt  d'Eierciae,  Ecole  di^ 
Soldat,  186S.    SSmo.    Gen^TC,  1869. 

Ditto  ditto  de  Campagnie, 
1868.    32mo.    Neuehatel,  1869. 

Ditto  ditto  de  BatailloD, 
1868.    32100.    Oen^Te,  1869. 

Ditto  ditto  dc  Tiraiileuri. 
1868,    32mo.    Gen^TC,  1869, 

7.  Projct  d'Organiaalion  Militaire 
Siu«se,  1869.    8tu,     Bcnie. 

8,  An4t*  coneemant  la  Ooifl\ire  de 
I'AnD^e  i^niiac,  1869, 

9,  l^Ueau  dea  Ecolea  Uililaire 
Tedirales,  1869.     4to,     Bpme. 

10,  Elat  dc  I'Stat-Major  PM^ral 
Biiiaie,  1869.    6to.    Semv, 

11.  iWportilion  de  Tirrnee  Suisse, 
186!!,    8vo,    B^roo. 


Tht. 


>   noi-r. 


SrivraTEB,  J.  J.,  LL.T),.  K.R.S, 


E  THIP.TV-SOITH  ANKITKRSART  UKETWO. 


dreu  to  the  Mathematical  (uid  Phyaioal 
Section  of  tho  British  AsBociation. 
PuDpb.    8ro.    Eieter,  1860. 

Tie  Ant\or. 

Thauib  TrNVEi.    EiplanBtion  of  the 

Workaofthe.   Pamph,   mo.   London, 

1S62.  Anavymoutlg. 

TiDT!  Tabies  for  tlie  British  lud  Iriih 

Porls  for  ISee.    8vo.    1868. 

The  LnrdM  Commitiioitera  of  the 

Admindty. 

TBEHcm,  F.,  Captain.  £Oth  Huuara.    A 

New  Sjatisni  of  Milihirj  Tniuport. 

u   applicable   to    Modem    Warfare, 

Pampb.    8to.    Jjoadon,  1868. 

Thr.  Author. 
FsiTSD  SriTSS.    Report  of  the  Becre- 
taij  of  the  SoTj,  1862-^3-61-66  iind 
1867.    8io.    WastungtoD. 

Viee-Adm.  Sir  Alexander  Miliir. 
K.C.B. 
VitTT,  W.  8.   W,  Eaq.,  on  Eng^h  and 
Foreign  Waterloo  Medala.     Famph. 
8to.    London,  183S. 

Captain  A.  C.  Tajipm: 
Wis  OnrcB,    Ihdkx    to    tlie   Snenl 


Artidea  in  tbo  Periodicml  Publi 
receiTed  in  tbe  War  Oflice,  fi 
Januarr  to  Slit  October.  1869. 
tke  Sierelttry  of  SlaUftr 
WiB,  The  HndimenU  of;  a  f" 
Orde™  and  Military  T  " 
12mo.    Loudon,  1777. 


Wjbbbb,  ■ 


RX 


,1  Sngitie«T  OSioarfl 


.   E.,    Captain 
i^uties  Hi  a  Boyal  Sngitii 
time  of  Pc«CB  ;   with  SoggMtaoBi  h 
thr   Orgaiiiiatioa   of  the   Staff  of  Mi 
ArniT.    Faniph.    8to.    London,  1 
Tin  AM 
Whttwobth,  Sir  JoMph,  Bart.,  F.Ri 
X.  On  thfl  Penetration   of  iniHior 
Platea.  with  long  Shells  of  larfe  «p- 
rttv  Bred  obliquely. 

2.  Rifled  ArtillBTj.  The  WhiHtoi 
Polygonal  and  the  Woolwich  Str'' 
Frojectilea. 

3.  The  Proof  of  Gnna. 


JOmWAlS  AND  TRANSACTIONS. 


Abbocution',  BBiTisti.     Report  of  the 

38th  Meeting,  held  at  Nomtoh,  in 
August,  1868.  Svo,  London,  1869. 
Tlie  AuociatioH. 
Absociation,  East  Ihdu.  Journal.  Vol. 
III.  Nos.  1  and  2.  Sto.  London. 
1869. 

Tit  Aitocialion. 
Ctvitp     Enoibsbes,      Proooedinga    of. 
Vol.    XXVII.    for    1867-6B(      Vol. 
XXVni  for  1868-6B. 

The  ImtiMian. 
ElJOntEBB        EsTABLiaHUEKT.        BOTAI,, 

Elemootary  Acoustic*,  and  its  Appli- 
enlion  to  the  Conitruction  of  Build- 
ing*. Lecturei  by  W.  Fletcher  Bar^ 
rett,  Esq.     Foho.     Chatham,  1S69. 

On  Water  Wheeli,  Turbinea,  &c. ; 
and  on  the  9(Mnl  Engine.  Lectures 
by  W.  Cawthome  Unwin,  Esq.  Foho. 
Chathum,  1869. 

Fbofcssiokal  Papebb  of  the  Corps  of 
BojBl  Kngineera.  Vol.  XVII.  New 
Seriea.    Svo,    Woolwich,  1869. 

Tie  Eilatliiiment. 

Kbcsakiou-  EvaiiTEEES,  Birmingbam. 
Proceeding*,  30th  April,  1868 ;  Leeds 


Meetings,  28th  and  S9thJulT,  181 
Parta  1,  a.  and  3.      1868. 

Procecdinga,  6th  No'cmbar,  1S68 

Ditto       28th  January,  1S69. 

Ditto       29lh  April,  186S. 

Ditto        3rd    and    4Ui  Aug! 
1869.    Nofftaatle   Meeting.    PaiU 

""    "  TKe 


4to.    : 

1863-69. 

Thfltrtilmti 
HoYAL,   of  Great  Britain,   Proreei 
of.     Vol.  V.    Nos,  *9  and  60. 
List  of  Membert,  1869. 
Additions  to  Che  Librari,  Jnly, . 
to  July.  1869. 

TketmHti 


vicb,  1869. 

BOTAL  Natiohai.  Life  Boat,  Jou 

of    Vol.  Va.    Nob.  71  and  72. 

Annual  Reporta  for  mfiS-fiS. 


FBOOEBDDIOS  OF  THE  THIRTT-HINTH  ANNIVEBSABT  MEETING.         XXI 


SOOQXIBS. 

AjmoVABiM,  Frooeedings  of.    Vol  lY. 
ITot.  8  to  6.    8to.    London,  1868-69. 
Arohvologia.      YoL    XLIL     4to. 
London,  1869. 

__The  Society, 

Abt8,  Journal  of.    YoL  XYII  for  1869. 

8to.  The  Soeiefy. 

MiircHBsm,    literary    and  Fhiloeo- 

pliicaL 

Memoirs,  YoL  XIII.  870.  1856; 
▼OI0.  I  and  m,  Third  Series.  8vo. 
1862-68. 

Ptoooedings,  Yols.  11,  Y,  YI,  YII. 
8to.    1862-68. 

The  Society. 
BOTAL,  Proceedings  of.  Yd.  XYII, 
Kofc  106  to  113 ;  Yol.  XYIII,  Nos. 
114  and  115. 
BiPoxTof  the  Meteorological  Committee 
of  the  Boyal  Society  for  the  year 
ending  dlst  Decemher,  1868.  870. 
London,  1869. 

The  Society. 


BoTAL,  of  Edinburgh,  Prooeedixigs  of. 
Session  for  1867-68.  YoL  YL  'No.  74. 
Transactions,  1867-68.     Parti.     YoL 
XXY.    4to. 

The  Society. 
BoYAL    AaBiOTTLTXTBAit,    of    England, 
Journal  ot     YoL  Y,  Nos.  9  and  10. 
870. 

The  Society, 
BoTAL  Asiatic  Journal  of.    YoL   lU, 
Part  2,  New  Series.    1868. 

VoLIY.  Part  1,  New  Series.  1869. 

The  Society. 
BoYAL  GsooBAPHiOAL,  Proceedings  of. 
YoL  XIII.    Nos.  1  to  5.    870.    1869. 
Journal  of.    YoLXXXYHL  1868. 
870. 

The  Society. 
2kK>LoaiCAL  SociiTY  of  London,  Pro- 
ceedings for  the  Year    1868.      Part 

Proceedings  for  1869.    Part  I. 
Transactions.    YoLYI.   PartYIII. 
4to. 

The  Society. 


BOOKS  PUBOHASED. 


AjBxiOHTUKas  Beslement  fur  die  Kai- 
■erlich  XSni^ohen  Inktruppen 
(Austrian  E7olution8  of  In&ntry). 
12mo.    Wien,  1868. 

Adtx,  John,  Colonel  B.A.  The  Defence 
of  CWwnpore  by  General  C.  A.  Wind- 
ham in  No7emDer,  1857.  870.  Lon- 
don, 1858. 

AuDLAiTDXE,  J.  E.,  Captain.  Sketches 
in  Portugal  durins  tne  Ci7il  War  of 
1884.    870.    London,  1835. 

AxiBoy,  Colonel  Sir  Archibald,  Bart. 
On  Army  Organisation.  870.  Lon- 
don, I860. 

^T.MAWAniT  Bx  0OTHA  for  1870.  32mo. 
Gotha,  1870. 

AnruAnti    Mhjtaibb    de    l'Empibb 

VRLSqATB.     1869. 

AnruAiBS  dsb  Deux  Mokdbs.  His- 
toiie  Q6n6rale  des  di7er8  Etats,  1866- 
1867.    870.    PariB,  1868. 

AjmQUABiis,  Society  of.  Archieologia. 
Yola.  8  to  10, 13  and  15.  4to.  Lon- 
don, 1786  to  1806. 

AvsTElA.  Army  List  for  1869.  8to. 
Yienna,  1869. 

Badxait,  Adam,  Colonel  United  States 
Army.  Military  History  of  Ulysses 
8.  Grant,  1861  to  1865.  YoL  L  870. 
New  York,  1868. 


Bacot,  Surgeon -Major.  The  Bahamas ; 
a  Sketch.    870.    London,  1869. 

Bakeb,  Yalentine,  Colonel  10th  Hussars. 
Army  Beform.  Pamph.  870.  Lon- 
don, 1869. 

Bateman,  J.  F.,  and  Bd7y,  J.  J.  Des- 
cription of  a  Cast  Iron  Tube  for  a 
Channel  Bailway  between  England 
and  France.  Pamph.  870.  London, 
1869. 

BsLL,  E7an8,  Major.  The  Oxus  and  the 
Indus.    870.    London,  1869. 

BsBiniDA.  A  Colony,  a  Fortress,  and  a 
Prison ;  or.  Eighteen  Months  in  the 
Somers*  Islands.  By  a  Field  Officer. 
870.    London,  1857. 

Blaokib,  W.  G.  Supplement  to  the 
"  Imperial  Gazetteer."  4to.  London, 
1868. 

Blub  Book.  Hungerford  Bridge  and 
Wellington  Street  Yiaduct.  First 
Beport.    Folio.    1869. 

BoUTBLL,  C.  Arms  and  Armour  in 
Antiquity  and  the  Middle  Ages, 
translated  from  the  French  of  M.  P. 
Lacombe.    870.    London,  1869. 

Box,  Thomas.  A  Treatise  on  Heat  as 
applied  to  the  useful  Arts.  870. 
London,  1868. 

BoTirrox,  Charles  B.,  D.D.     The  His- 


sxii        l.R0CE«DISG8  OF  THE  THIffTT-HWTH  ANXIYBBSAET  MBWWe. 


Icnr  of  the  Nity  doriDg  the  Bebel- 
lioo.      Illuatreled.      Tot.    II.      S^o. 
NewTorli,  1869. 
EsiNDi,  W.  T.    A  DirtionjTj  of  Science, 

edited  by  W.  T.  B-^nde.  lale  of  Her 
Maiastj'a  Mint,  and  tlie  Rot.  George 
W.  Coi,  M.A.     3  Tola.  8vo.     London, 

BWNDT.  Dr.  Heinrich  'O"-  ^V^^"" 
lobcn  des  QeneraU  dor  Infontene, 
1808-1B33.      2    T0l«.    8to.      Oerlm, 

BbSSt.  A.,  Oolonrf,  Traits  ^^* 
FortifiCBtion  Polj^onftle.  2  "ol'"  T'^- 
BruxeUe*.  1869,  »lth  AtU.  °f/]^lf 

Bbownz,W.A.  The  Money.  WeiRhto, 
and  McMuroB  of  aU  Kationa,  -with  the 
British  Equivalcnta.    12mo,    London, 


BrtLBTiKS  and  other  State  InUUigcnct 
for  tli0  Yeaf   1862.     Compded   from 
thD    "London   Gazetw."    Bj  T.   L. 
Behan,  Superintendeftt.   2  toIs.   Lon- 
don, 1862.  o  _.    n  n  -R 
BuaaoiSB.  Sir  John  Foi,  Bart.,  G.C.B. 
OurDefensiTo  Forces.    Pamph.  8vo. 
London,  1869. 
CAMPBBti,    Maior-Genexal     Sir     N^" 
Napoleon  at  Fontainebksu  and  Elbai 
with  a  Memoir  of  General  Sir  Koi 
Campbell  bj  his  Nephew,  Ai'otabald 
Neil    Camphell     Maolaohlan,     M.A.. 
8to.     London,  1S69.  ,    „       ., 
CASNOf,   John.       HiatOTJ     of     Granto 
Campaign  for  the  CspJ"^.  "*  ^'i^^' 
mond7l864-G5.     8vo.    London  1869. 
Cabpbnteb,  W.  B.    Manual  of  Phyaio- 
logT.    including    Physiological    Ana- 
toniT.     8«o.     London,  1865. 

Principles  .of  Hnman   Physiology. 
8to.     London,  1869. 
Ghables  XV,  Boi  de  8uf.de  et  do  Sor- 
tSeb     Considiralions  snr  1  Infcntene. 
pinph.8To.    Stockholm,  1868. 
CaiHTBES,  Robert  d'OrUsBs,   Dno   do. 
Une  Tiiite  ft  qoelques  Champs  do  an 
taillB   de  la  Tallfe  du   Bhin.     Svo- 
London,  1869. 
Chabbis,  Capitttine.     De  1  emploi  d  un 
Abri  IroproTise  i   le  HaTio  saa  pare 
balles.    8vo.     Paris.  1869. 
CHAm-ENW,  W.     Bpheneal  and  Practi- 
cal   Astronomy-      3    toIb.      London, 
1868.  _  ,      ,    „  p 

CHKBSBr.  C.  C,  Lieut.-Col0Del  E.K. 
ChineM  Gordon.  A  Memoir,  re- 
printed from  "Fraser's  Mapwme. 
6td.  London,  1869. 
CHSBSST,  Franci-  Itaifdon.  Genertl- 
Narratire  of  Ibo  Euphmte.  Eipedi- 
tion,  cwried  <m  by  order  of  the  Bnl.sh 


Government   in   188&.  '36.  a"d  '37 
8to.     London,  1868-  n„— 

lolheOo».tiim»l<;'I"'if-    IJ" 
„";:tr.lio.i«M".    »™  '"»''" 

andGo.emment,    2  Tola.    &".  "' 
don,  1869-  _  _  ,0-.     i 

Co»,-,u.  Omc.  L..t  ™  1»  J 
W.  Kobinjon  and  A.  ft-  iJir^n- 

ThB  Central  Aaiau  Question-   fm 

8to.     Mftnchcster.  1869-    

Conrau  TO  AmBo»-    fie"" 'J 
li,l,lng,nnd8pecnn«n.  otTjpe". 

Trfmdon,  1863.  _.  .  -„ 

M™    d.    OondS.      2    rol.-     < 
Paris,  1863-  „    ,  -     n  w     ' 

BaTiraoJt,  Edward,  CapUui,  K.»_ 

and  oonalmelioa.    r.omlhe»o 
ot  He   India  OHee.    8to.    Lo» 


Da'fj-B-    AB,,te„otMi..»l 

8to.    London,  1868.  ,. 

Diau,  P.    Histcire  de  la  Bfpubhqu 

Vemse.     2nd  edition.    8   to1». 

ParU,  1821.  f^ 

D«(.iBaLsrsB  aivts.    \io  "l"  ^ 

parVamhagen   Von  Ense.    Tri 

§«    rAllomand.     Svo.     Pan»^  • 

DBiiira,  AuguBte.     Guide  Uet  ■ 

teurs  d' Armed  el  Amnire*  Aneie 

8to.     Pans,  1869.         „  ,.      », 

DiBCKS,  Ecurj.     L.fe   of  the  Me 

ot  Worcester  i   w.th  hi*  Oentu 

iDventions,  1663.  8to.   London, 

DltokjKauj,  Earl  of,  and  Bourne, 

Fox.     The   Life  of  Thoma«. 

Cochrane,  Ear!  of  Du^'^^^t' 

pleting    "The    Autobiography 

bA^Lbtia  CoOTAinr,  Chari^  ? 
to  the.  from  1601  i  also  Treatw 
Grants  made  with,  or  oblamed 
the  Princes  and  Powers  ii.  Ii'd' 
1756  to  1778-    4to.         . 

EKDiL.Andr6.    Dictionnaire  leo 
PolygloUo  do«  TermcB  de  U  fl 
Eneliih,  French,  Boseian.     Ht. 
burgh,  1868-1868.     Part  1. 
tfl  B.     A  to  Re. 

Dictionnaira  Militaire  Tec; 
French,  Gorman,  EngUih,_  B 
St.  Petersburgh.  1863-fi8.  >o? 
A  to  Ci. 


PROOBBDnros  of  ths  THiirrr-MtirTH  anntversart  meeting,    xxiii 


Ebiorbik,  J.  £.    The  Science  and  Art 

of  Surgerj.    2  toIs^    8to.    London, 

1869« 
EWAIJ>,A.C.  The  LMt  Century  of  Uni- 

Teraal  Hiatory,  from  1767  to  1867. 

8to.    London,  1868. 
Fix,  Theodore,  Oapttaine  d'Btat  Major. 

La  T(l6graphie  Militaixe.  Bto.   Patis, 

1869. 
FoBUGH  OmoB  List  iob  1869.    By 

Bdward   Hertalet,  Esq.    870.    1869. 
Fbjlhob.      ConfSrenoes   B^gimentaires. 

d2mo.    Paris,  1869. 

1.  L'Etat  Militaire  de  la  France  et 
des  Paiflaances  Etrang^res. 

2.  Armement  KouTcau ;  Modifica- 
tion de  la  Taetique. 

8.  Lee  Ghemins  de  Fer  et  la  Tfltf- 
graphic  Militaire. 

4.  La  Taetique  sdparie  de  la  Cara- 
krie. 

5.  La  Campagne  d'Allemagne  en 
1866  (with  two  MapB). 

6.  I/InfiEmterie  Prussienne  en  1866. 

7.  La  CaTalerie  en  Allemagne  en 
1866. 

8.  La  Taetique  des  Trois  Armes 
dans  la  Division. 

9.  La  Qtegraphie  de  TAllemagne 
(with  Map). 

10.  L'Organiiation  Militaire  de 
TAllemagne. 

IL  L'ArtiUerie  de  Campagne  en 
1866. 

12.  La  Fortification  Ptosag^  dans 
lee  Combats. 

18.  La  Gkurde  Nationale  Mobile. 

14.  Senrioe  de  Sant6  en  Campagne. 

15.  Quelques  rtonts  TraTBUZ  sur 
la' Taetique. 

Fbahox.  il^lement  sur  les  manoBuvres 
de  rinfanterie.    12mo.    Paris,  1869. 

Fbakkland,  W.  a.,  Captain  B.£.  A 
Sapper's  Manual,  for  the  use  of  Engi- 
neer Volunteer  Corps.  Part  I.  16mo. 
London,  1869. 

Febt,  L.  Dae  OiBoiers-pferd.  18mo. 
Le^p&g,1869. 

Fui;roN,  Bobert.  Torpedo  War  and 
Submarine  Explosions.  Plates.  4to. 
New  York,  1810. 

Obxtxl,  B.,  Caintaine  de  Yaisseau.  Do 
la  Guerre  Muritime  avant  et  depnid 
les  nouTelles  inyentions.  8to.  Paris, 
1869. 

Hat.t^  Charles  Henry,  Esq.  The  Life  of 
Andrew  Hofer;  with  an  account  of 
the  transactions  in  the  Tyrol,  in  1809. 
8to.    London,  1820. 

Hallah,  Henry.  Supplement  to  "  Eu- 
rope during  the  Middle  Ages."  8ro. 
London,  1848. 


HAKLUrrSoOlBTT'sPirBLIOlTIONB.  The 

Fifth  Letter  of  Heman  Cortes  to  the 
Emperor  Charles  Y,  containing  an 
account  of  his  Expedition  to  Hon- 
duras.   8to.    London,  1868. 

First  Part  of  the  Boyal  Commen- 
taries of  The  Yncas,  by  the  Ynca 
Gardlasso  de  la  Yega.  Vol.  1  (con-> 
taining  books  1,  2,  8,  and  4).  870. 
London,  1869. 

The  Three  Yoyages  of  Yasco  da 
Gkma,  and  his  Yioeoroyalty ;  from  the 
Lendas  da  India  of  Gmppar  Correa. 
8to.    London,  1869. 

Hamlby,  £.  B.,  ColoneL  The  Opera* 
tions  of  War.  2nd  edition.  4to.  Lon- 
don, 1869. 

Haxbibov,  Conyers,  Esq.  The  Life  and 
Beign  of  Queen  Anne.  Sto.  Cam- 
bridge, 1744. 

Haitpt,  Hermann,  A.M.,  C.E.  Mil- 
itary Bridges.  Sto.  New  York,  1864. 

HoxB,  John,  Esq.  The  Histoiy  of  tha 
Bebellion  in  the  Year  1746.  4to. 
London,  1802. 

HoziBB,  H.  M.,  Captain.    The  British 
Expedition  to  Abyssinia.     Sto.  Lon 
don,  1869. 

HuTCHiBSON,  Lucy.     Life  of  Colone 
Hutchinson,  wiui  an  account  of  the 
Siege  of  Lathom  House.    5th  edition. 
8to.    London,  1846. 

Iktaktby,  Man<BUTres  for  a  Battalion 
of;  the  Command  of  Small  Detach- 
ments, and  the  Manual  Exercise.  By 
a  German  OiBcer.  12mo.  London, 
1776. 

Javbs,  Colonel  Thomas,  Boyal  Artil- 
lery. History  of  the  Straits  of  Gib- 
raltar.   2  Tols.    4to.     London,  1771. 

Jb88E,  J.  Henneage.  Life  and  Bieign  of 
George  III.  8  toIs.  8to.  London, 
1867. 

£b88BL  General.  Die  Ausbildung  des 
Preussischen  In&nterie  Bataillons  im- 
praktischen  Dienst.  8to.  Berlin, 
1869. 

Kibkaidy,  David.  Experiments  on 
Wrought  Iron  and  Steel.  Sto.  Lon- 
don, 1866. 

Labpbkt,  Sir  G^ne,  Bart.  The  Pri- 
yate  Journal  of  ¥.  S.  Larpent,  Esq., 
Judge  AdTOcate-General  during  tne 
Peninsula  War,  from  1812  to  its  close. 
3  vols.    8to.    London,  1853. 

Leooyt,  M.  a.  et  Yogt  M.  G.  La 
Suisse.  Territoirc,  Population,  Affri- 
culture,  Industrie,  Commerce,  His- 
toiro,  Institutions.    8to.    Paris,  1866. 

LowxDEs,  W.  T.  The  Bibliographer's 
Manual  of  English  Literature.  4  T0I9. 
8to.     I/ondon,  1864. 


fUOCEKDIHfiS  OC  TUE  THIKTY-MINTH  ANXrVEKS^BT  MKTnXti. 


Ludioiow,  Tho   Dcfi'iioo  of.     A  Diaij 

of   tbe  Siege   of   the    Beaidsaor  ia 

1867.    Bj  a  SUfT  Officer,    8to.    Ixju- 

doD,  1S58. 
Ltbll,  Sir  Clurle*.     Prinoiplea  of  Geg- 

logj.     lOtli  edition.     2  Toli.     Oto. 

London,  1B6T. 
HcCuLLooH,  J.   B.,  Commemiftl   Diu- 

tioiurj.    Edited  by  H.  0.  Beid.   Svo. 

London,  1869. 
HcHiruK}.  OoDcral,  C.B.     Bifls  Voluii- 

toon,    their  Amu,  Squipmenl,   and 

Administration.  Famphlot.  8to.  Ijoh- 

doa.  1869. 
Uabkham,  Clemunls  H.     TIid  Abji- 

*iBn     Sxpedition.      8td.       Londoo, 

1869. 
MtBTBNS,  O.  F.  de.    Beoueil  0*o*pal  de 

Traits  ct  ButtM   sotM  relstifs  auK 

rapporta  de  droit  intcFnatioDnl.    Con- 

linuatiOD  pu  Charles  tjuuirer.    VoL 

IT.    Ports.    Sto.    OottiDKen,  1869. 
UjicDovo\ll,P.L., Colonel,  ThoAnny 

and  its  EMerrea.    Pomph.  Sro.    Loa- 

don,  18G9. 
UnjTiiBT  WoRX  by  Military  Labour. 

Titli      Remarks     on    Ur.    Haubur;- 

Tnicy'a    motion    befopo   Parliament. 

By  an   Officer  of   Boyal  Engineer*. 

Pamph.  Sro.    London.  1860. 
MoNOBiiPF,  C.   C,  Scott,  Lieut.  B.E. 

Irrigation  in  SouUierq  Europe.     Be- 

port   of   a    Tour   of   Intppction   in 

Fiance,  Spain,  and  Ital7,  in  1867-68. 

8to.    London, 1868. 
MoNTltOBGKCr,  R.  H.  de,  ColoneL     El' 

ereiM  of  the  Lance,  compiled  from  the 

Polish  »yrtpra,  with  an  account  of  t!io 

Banners  and  Orders  of  Chiralry.   4to. 

London,  1820. 
Napieb,  W.  C.  E.,  Oeneral.    Outpost 

Duly,  by  Oenornl  Jarry  ■,  with  Tros- 

tiaea  on  Mililairy  Beconnaiaiianca  and 

Boadmaking.     8to.     London,  1869. 
Napoleon  I,  Commentaire]  de.    C  rob. 

4to.     Paris,  1867. 
NiroiBOlf  I,  Corronpondanee  do,     VoU. 

36,  27.  28.  29.    8vo.     Parii.  1868-70. 
Natt.      The  Actire   Liat  of   Offioen>. 

Fnun  the  Original  of  tho  kte  Ret.  W. 

Harrej.     By    Captain    W.    Arthur 

and  Jamea  Qriffin.     8vo.      Porlwn. 

1869. 
Nit.  Manhal.  Memoira  of.   Piibliahed 

by  hu  Family.    Snd  edition.    3  to1i>. 

8to.    London,  1634. 
Kioaou,  Tbomsa.    A  Hand-Book  for 

Beaden  at  the  Briti»b  Museum.   9to. 

London,  1886. 
SoTM  ABD  QinBiBa.     General  Index  to 

Second   and  Third  Scries,      S  rob, 

Ito.    Loudon,  lS62-€8. 


Oniiwl,  E.    Dei  BbUm  EiplouUni^ 
InL-ondiam.     8ti>.     Pans.  IMS. 

1,  1867.     Rapport  -It 


PjBia    Eihibitii 


teComi 


a  Uiliu 


*    Paris,  1869. 

Pabib,  Tice-AdminJ.     L'Art  Kard 

I'Expoiilion  Unininulle  d«  Parii  i_ 

1867.  rols.  Sand*.  Mvo.  WitfaAtM 

Folio.    Paris.  1868-69. 
Pkllbw.    PowQoll,    Commandar    %V\ 

Fleet  Manomirring.  4,to.  LDDdao,U6K 
Petbkuamk,  Dr.  A.     Uitthtilnnpo   ^ 

JiutU-1  Perthes  OuoerapluMJiar  ana 

iiber  wicbtige  neue  Erforwihuiigali 

dem Gesanuntgebiote  der  "--^-^ 

So.  9.     Ootba.  1866. 
PuiLLipa.   Ckilanol  J.  C.     Abolition 

the  Bonus  System  in  the  Indian  An 

Pamph.  8vo.    London,  ISCS. 
Pbice.  Lake.     Mautuil  of  Pliologranllj 

Manipulation.    8to,    London),  IMt 
Pbcssu.    Army  Lilt   for   1869. 

Berlin,  1869- 
QuAis,    R.       Elemeiita    of  AnatoiB] 

Edited  by  W.  Sharpey.    2  toU.    On 

London.  1867. 
Rakkinii,  W.  J.  HaM|uom.     The  Blea 

Engine  and  other  Prime  Horen.  B 

London,  1869. 
KECOBDBufthelSth  Hussnra.    By  Cm 

tainH.E.M»let.   8™.    London.  IM 
BscoBDa  of  tho  Light  Uonti  ToluoU 

of   London   and   We^tminater,   « 

Muster  Roll*  Irom  1779  to  1828.  8 

London,  1813. 
RsedE.  J.,  C.B.    Our  Iron  Ciail  fiU 

London,  1S60. 
Reoistbg,    The  Annual,  for  1888.    D 

London,  1869. 
Roacoi.  H.  E.  Spectrum  Analyiis,    , 

Lectures,  dcliTeriid  in  1868  bebN  tl 

Society  of  Apotheoaries  of  Londo 

8ro.     London,  1869. 
ItovAi.  SocTETi  Of  LosuoN.     Cataldf 

of  Ucionlific  Papers  (18lX»-6a).  Vi£ 

4to.     London,  1868. 
Scott,  John.    A  Vitil  to  Paria  in  ] 

15,  by  way  of  Brussels  and  Wsti 

3  Tots.    Sto.    London,  1816. 
Sbcissdobff,   0.  Qnt   Ton.      1 

Erlebnisse  mit  doin  EngliKrhm  Vq 

ditiona  Corps  in  Abyninien,  18674 

Sto.    Potsdam,  1869. 
Sleuam,  W.  U.,  Colonel.   Rambin  n 

Recolleotions  of   an  Indian  Otk' 

2  Tols.    8to.    London,  I8M. 
Jounu^  Through  Oiido  in  18M-  _ 

with   Corrospondaniv  relalJTi  t«  i 

Auneiation,    Z  tula.    Om.     ' 


PB0CSEDIN6S  OF  THE  THIBTT-NINTH  ANNIYER8ART  MEETING.       XXV 


of  Inland  Communication  in  Britain. 

8  toIb.    870.    London,  1862. 
Smith,  W.    Dictionary  of  the  Bible. 

8  toIb.    8to.    Loi^don,  1863. 
SiBOMBBOX,  E.  Freiherm  Ton.    Kriegs 

Tagabttcher,  1864-66.    8yo.    Leipzig, 

1869. 
STirMM,F.,Lientenant,  Hannover  Hussar 

Beg^ent.     Meine  firlebnisse  bei  der 

EngliBchen  Expedition  in  Abyssinien, 

1868.    870.    Frankfort,  1868. 
Sttftb,  Knut.   The  Elaaticity,  Exten- 

■ibilitj,  and  Tensile  Strength  of  Iron 

and  Steel.    8to.    London,  1869. 
Tacxbls,  G.  J.,  Capitaine.    Armes  do 

Gnerre  ;  les  Armes  se  chargeant  par 

la  Culasse,  les  Mitrailleuses  et  leur 

munitions.    8to.    Leij^ig,  1869. 
Con^rences  sur  le  Tir,  et  projets 

diTers  relati&  au  nouvel  Armement, 

8to.    Paris,  1869. 
Thixbs,  M.  a.    Histoire  du  Consulat  et 

de  I'Empiro,  faisant  suite  a  lliistoire 

de  la  Birolution  Franfaise.    YoL  21. 

8to.    Paris,  1869. 
Thompson,  Gheorge,  Lieutenant-Colonel 

of  Engineers  and  A.D.C.  to  President 

Lopes.    The  War  in  Paraguay.    8yo. 

London,  1869. 
TiMXS,  Index  to  the,  October  1st,  1867, 

to  December  31st,  1869.   9  toIs.    4to. 
Tbbvoh,  F.,  Captain.  The  Busso-Indian 

QoMtion,  witn  a  Map  of  Central  Asia. 

8ro.    London,  1869. 
TacxsT,J.E.,Captain,RN.  Expedition 

to  the  Biyer  Zaire  or  Congo,  in  South 

Afirica>  in  1816.    4to.    London,  1818. 


Ttndall,  John,  F.B.S.  Sound :  a  Course 
of  Eight  Lectures  deliyered  at  the 
Boyal  Institution.  8to.  London,  1869. 

Upton,  Emory,  General,  U.S.  Army.  A 
new  system  of  Infantry  Tactics,  double 
and  single  rank.  12mo.  New  York, 
1868. 

Yancouves,  G^rge,  Captain.  Yoyageto 
the  North  Pacific  andKound  the  World, 
1790-95.   3  Tols.    4to.    London,  1798. 

Yenn,  Thomas,  Captain.  Military  and 
Marine  Discipline,  Tactics,  Arcnitec- 
turo  and  Ghmnery.  Folio.  London, 
1672. 

Wab  Oppicb  List  and  Administratiye 
Directory  for  the  British  Army,  1869. 
8to.    London,  1869. 

Watts,  Henry.  Dictionary  of  Che- 
mistry.  5  Tols.    Sto.    London,  1868. 

Wellington,  The  Words  of.  Com- 
piled by  Edith  Walford.  18mo.  Lon- 
don, 1869. 

Wilson,  Andrew.  The  "Erer  Yicto- 
rious  Army,"  the  Taiping  Rebellion, 
and  the  Chinese  Campaign,  under 
Colonel  C.  G.  Gordon,  C.B.,  RE. 
Sto.    London,  1868. 

WoLPP,  Joseph.  Mission  to  Bokhara,  in 
1843-45.    8to.    London,  1846. 

WouELEY,  G.  J.,  Colonel.  The  Soldier's 
Pocket-Book  for  Field  Serrioe.  12mo. 
London,  1869. 

Wyatt,  W.  J.  Captain.  On  the  For- 
mation of  Armies ;  and  translation  of 
"  Responsibility  in  War,"  by  the  Arch- 
duke Albrecht  of  Austria.  Pamph. 
870.    London,  1869. 


PERIODICALS  PURCHASED. 


Alun's  Indian  Mail. 
Annalbs  du  Conssbyatoibe. 
Annual  Rsoibtib. 
AxMT  Lists — ^Habt's. 

Monthly. 
Abxizan. 

ATHXNJnJM. 

Bboad  Abbow. 

Enoinxbb. 

Enoinbbbing. 

Gazettes— Abmy  and  Navy. 

Nayal  and  Militaby. 

United  Sebvice. 

YOLUNTEEB  SeBYICB. 

Wellington  and  Military 
Chbonicle. 

JOUBNALS — DeS  AbMES  SPiCIALES. 

Des  Sciences  Militaibes. 

Woolwich. 
Kelly's  Post  Office  Dibectoby. 
Lb  Spectateub  Mhjtaibb. 


Magazinxs — ^London,  Edinbuboh,  and 
Dublin  Philosophical. 
Mbchanics*. 

Colbubn's  Unitbd  Seb- 
vice. 
Nautical,    and     Nayal 
Chbonicle. 
Navy  List — Quabtebly. 
Notes  and  Queues. 
Quabtebly  Joubnal  of  Science. 
Reviews— Edinbuboh. 
Quabtebly. 
Westminsteb. 
Revue  des  deux  Mondes. 
Statesman's  Teab-Book. 
The  Lancet. 
The  Times. 
The  Registeb. 
The  Naval  Chbonicle. 
Thom's  Ibish  Almanac  and  Official 

Dibectoby. 
Times'  Yeab-Booe  of  Facts. 
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MAPS,  PLANS,  CHARTS,  SEETOHBS,  ko. 


Pretenied. 


Central  Asia.  Map  of  the  Eirgluc-Steppe 
Regions  of  the  Orenburg  and  Siberian 
Kirghizes,  and  of  Semipalatinsk  and 
Turkestan),  copied  firom  a  Bussian 
Map,  published  at  St  Petersbni^. 

Secretary  of  State  for  War. 

Ceuta  and  the  adjacent  Country,  Chart 

of,  from   the  French  Surveys,  1855. 

Positions  of  Batteries,  from  Spanish 

Map  of  November,  1859. 

The  Lords  Commisnoners  of  the 
Admiralty. 
India,   Photograph  of   BeUef  Map   of 
(from  the  Original  Model).     By  B. 
Montgomery  Martin. 

Secretary  of  Staie  far  India, 
Charts  (26  in  number),  and  Pilot  Charts 
for  the  Atlantic  Ocean. 

The  Lords  Commissioners  of  the 
Admiralty. 
H.M.8.  "  Northumberland"  Four  Plans 
to  illustrate  a  Lecture  given  in  1867, 
on  the  Launch  of. 

Sir  J.  C.  D.  Ray,  Bart.,  M.V. 
Pei  Ho,  copy  of  the  Order  of  Anchoring 
oflfthe.     Printed  on  Board  tho  "Im- 
perieu8<»,"  Admiral  Sir  J.  Hope,  Au- 
gust, 1860.       J.  Barrow,  Esq.,  F.R.S. 
Abyssinia.    Boute  Surrey  of  the  Line  of 
March  of  the  Army  under  Lord  Napier 
ofMagdala.  1868.  5  Shoots.  Ordnance 
Survey  Office,  Southampton,  1869. 
The  Secretary  of  State  for  War. 
Norway,  Militarv  Map  of,  1869.   1  Sheet. 
Drontheim,  Lithographic  Views  of  the 
Cathedral  of. 

Lieut.  F.  Bonnevie,  Norwegian 
JRoyal  Ouard. 


Historical  Cfaronoloffieal  Flaa  of  the 
Movements  and  Principal  Aelioiii  of 
the  Army  in  the  Pemntnhi  dnriag  Aie 
War  in  Spain  againat  Boo^Bte. 
1818.    In  Spanish. 

Presented  by  Sir  J.  Cloete,  K.C.B. 

Queen     Anne's,     Commission,      dated 

5th  March,  1707,   to  William  Inw, 

Esq.,  as  Captain  in  the  Regiment  of 

Foot  commanded  by  Lord  M^nntjoj. 

Admiral  Ommanmey,  C.B, 

Lithographic  Plates  of  the  Mann&etnriiif 

Departments  of  the  Boyal  AneuC 

Woolwich.    47  in  number. 

Secretary  of  State  for  War. 
I>rawin|r    of  a  propoeed    Pneuma-Hy- 
dranhc  PremeUer,  by  H.  M.  Lefri^. 
Frcmantle,  West  Australia,  1809. 

Anonymontiy. 

Channel  Bailway  between  £ngknd  and 

France,  Plan.    By  J.    F.   Bateman, 

Esq.,  F.B.S.  '  The  Anihor. 

Holland.    Plan  of  Canal  and  Bailiray 

near  Amsterdam. 

Lieut.- Ool^mel  T.  St.  L.  Aleoct. 
Belgium.    Topographic  Map,  6  Sheets 
(in  duplicate),  viz.,  Bruges,  Lokerra, 
Qtind,  Anvers,  Toumay. 

.ff.  E.  The  Minister  for  War, 
Brussels. 
Selection  of  Photographs  of  G-uns,  Case- 
mates, Shields,  Targets,  &c.     97  in 
number. 

The  Secretary  cf  State  for  War. 
Abyssinia.     A  set  of  78  Photographs, 
taken  by  the  Boyal  Engineers. 

R.R.S.  The  Field  Marshal 
Commanding-in-  Chief. 
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MAPS  PUBCHASED. 


BosaiA  in  Europe,  Map  of.     Bj  J.  Bar- 
tholomew, F.B.Q^.S. 
Torkej  in  Europe,     ditto  ditto. 

Chneeoe,  The  Ionian   Islands,  and  the 

Archipelago,  with  the   neighbouring 

portions  of  .Turkey,  Map  of.     Bj  W. 

Mugfaet,  F.B.Q.S. 
Gennanj,  Kiepert*s  Map  of  New,  1867. 

Kine  ooloored  sheets.    Berlin,  1867. 
Marocoo,  Theatre  of  War  in,  Ceuta  and 

GHbraltar.    One  sheet. 
La  ConfiSd^ration  du  Nord  et  les  Etats 

da  Sad,  par  le  Capitaine  Schenck. 

Oarte  Militaire.    Pans,  1868. 
France  et  Etats  Limitrophes,  sous  le 

Chmremement  de  la  Bestauration,  eu 

1880,  et  en  1868. 
Ces  trois  Cartes  font  oonnaitre  au 


public  la  position  de  la  France 
yis-lk-yis     de    TEurope    a   trois 
^poques  distinctes;    sous  la  Be- 
Btauration,  le  €K>UTemement  de 
JuiUet,    et   le   Second   Empire. 
One  sheet.    Paris. 
Bermudas  or  Somers'  Islands,  Map  of; 
the  Bar  and  Harbour  of  St.  Qreorge,  the 
Narrows,  and  Murray  Anchorage,  and 
a  Panoramic  View  of  the  Islands.  Bj 
A.  G.  Findky,  Esq.,  F.B.O.S.    Lon- 
don, 1864. 
Turkestan,  with  the  acyoining  portions  of 
British  and  Bussian  Territories.  1868. 
Compiled  in  the  Office  of  the  Suryejor- 
Geaeral  of  India.    Four  sheets. 
Fife  House  Street.    Plan  of  site  pro- 
posed fbr  the  Law  Courts. 


XXVIU        HROCEEDU.GS  Of  THE  TmRn-NI>Te 


ART  MEETING. 


MILITARY. 


Sbarp'i  Breech-Iouliiig  Bifle, 

Admiral  Sir  H.  J.  Codriitstoa,  E.C.B. 
Ihcee  fiajoncts  for  Biveclt-lAedpn. 

J.  ScoU-Tucier.JBtq. 
Five  Fobaned  Arrowa,  from  Ihe  Eaat. 

no-Admiral  Sir  Alex.  HiUt,  K.C-B. 
aword.  Shield  («)!»«■  mounted),  Spear, 


Al^sai 


implement 


Geiteral  Lord  Napier  of  Magdala, 
6.C.B.,  Q.C.S.I.,4c. 
BoffB  (2)  alid  AiTo*  (1)  from  ihe  Pbilip- 
piDB  laliuida.  Tbo  larger  bow  and  tha 
arrow  are  liioBo  uwd  by  the  I-TA, 
NegriUis.  a  imall  hiaek  race  inhabiting 
tho  hiila,  genenJlj  thought  to  be  the 
Aborigines  ;   and  not  under  Spanisli 


Cria  of  the  Chief  of  the  laat  Sooloo  Fj 
Fleet  that    went  l4>  ■ 
leluads. 

Edward  Jaelion,  Etq.  I 

Tomahawks,   one   of   Kood.   the  othtt^I 

witU  an  iron  head,  taken  bj  the  50lli  ■ 

Hegiment  in  New  Zealand.  r 

Lieul.-Col.  A.  C.  Lottr,  60(i  BrgtA 

Shields  (i).  Mstchlocka  (2),  Bowi   (3)/ 

Quirett  with  Arrowa   (4),  Sworda  [^,' 

Siabbarda    {3),     Bullet    Mould     [1),1 

Water  Bottle  (1),  Ink  Bottle  (l),Do^ 

with   Penholder;   taken  b;  the  55t^ 

Begiment  at  the  recapture  of  Dewsn-g 

giri.  in  Bbootan.  f 

Col.  Suim,  C.B.,  and  ATajor  Huuu,  1 

bali  Regl. 

Breech-loading  Gun,  bj  Krupp. 

A.  Longaita,  Etf,  I 


AuBtruliao  Shields  (2). 

Do.       Club. 
Now  Caledonia  CluHa  (3). 


TOFOClILAFmOAL  UOD£L. 

Preiented. 

Hodel  of  tbe  Barraeka  at  Newcastle,  Jamaica. 


aJModelof  Parton>8'-Qun,  jsiie.      Model  oC7-pr.  Son,  of  uaed  in  Abnmiu^l 
Do.,  do,,  of  Major  Falliaaer'a  converted  with  double  and  common  3hill, 

e^'pr.  MX.  Rifled  Gun,  with  Shot. 

MI3CELLANE0DS. 
Presenled. 
Militarj  Order      Bullet  from  Wolf  Hill, 


Medal,  Imperial  Clunc 
of  "The  Dragon."  2nd  Clasa. 
Lieut.  AUx.  Man,  Aba-dtn  Miliiia. 
A  Knt  Proof  in  Bronie  of  the  Com- 
mindant'a  Prize,  1st  Glamorgan  Ar' 
tiUerjr  Volunteers. 

Lieut,- ColoHgl  JfVoHcii  Oranf, 
lit  Q!am.  Ari.  roll. 


poaitiou  of  tha  | 
Northern  Army,  Gettysburg. 

Lievt  C.  Caldero*,  60tt  St.  JEi/ta.  ] 

Headaman's  Aie.  with  which  up  to  1851  1 

all  Criminals  were  deoipitated  in  tha  J 

latandottheMauriliug.     Itisbetieved  j 

that  upwards  of  SO  persona  purred  1 

under  it,   the   last  being  an  Indian,  t 
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Sheik,  Lfttibe,  for  murder,  on  22nd 
Aoguft,  1851. 

Major  J,  T,  N,  aBriem,  Major- 
Oeneral  of  Police,  MauriUut, 
IS  Speeimens   illustratire   of    Eestem 
Btonologj,  &c. 

Miyor-Chneral  Edward  Pole, 
Indian  Coins  (7)  found  in  an  excayation 
made  among  ruins  in  the  Fortress  of 
Gmdior. 
Lieut.  J,  JS.  Sparke,  Bengal  Siaff  Corps, 
Model  and  Flan  of  Kilner's  Bell-Tent- 
Hammocks. 
Model  of  a   Square  Tent,  fitted  with 


Hammocks  for  12  men,  size  26  x  26 
inches. 
Do.  of  the  Hammock  Bedstead,  12  x  2 
inches. 

The  Bev.  J,  M.  STUner,  Chaplain, 
Chetter  Cattle, 
Specimen  of  Frismatic  Fowder  from  the 
East  of  Europe. 

Michael  8eoU,  Esq.,  C.B. 
Specimens  illustrating  the  ManufSMsture 
of    the    Boxer-Smder   Ammunition, 
Fattems  YI  and  YII. 
Do.,    do.,    do.,  Henry-Martini  Breech- 
loading  Bifle. 


NAVAL. 


MODEIJS. 

Purchaeed, 

Model  of  Dr.  Croffi  Pkitent  Fish-tail      Model  of  Patent  Balanced  Bndder. 
lUidder.  Do.  of  Luml^s  Fktent  Jointed  Budder. 


MISCELLANEOUS. 


Preeenied. 


Model  of  Double  Gun  on  Carriage,  with 

portion  of  Gun  Deck. 
Do.  of  a  Breech-loading  Gun. 

John  Q^ory,  Esq.,  C.E, 
Naral  Tactic  Board. 

Bear- Admiral  E.  A,  Inglefleld, 
CB.,  jf.xC.o. 
Model  of  the  Assam  Nautilus. 
Models  (2)  showing  diagonal-build  on 

iron  frame. 
Water-line  Models  (2),  scale  i  of  an  inch 

to  a  foot. 
Half-Model,  showing  plan  of  building. 
Model  of  a  Life  Boat  inrented  bj  Cap- 
tain Henderson. 

These  Models  illustrate  a  form  of 
building  adrocated  bj  the  late  Cap- 
tain Henderson. 

Mre.  Henderson, 
Models   (2^   of  Balanced  Budders  and 

Balanoea-Budder-Fastenings. 
Drawing  (framed  and  glazed)  of  the 
starboard  disposition  of  the  frame  of 
H.M.  Ship  **Ameth78t,"  which  ship, 
in  1811,  was  wrecked  in  Fljmouth 
Sound,  but  after  21  days,  when  she 


floated  off  for  breaking  up  at  the 
Dockyard,  her  sheer  was  found  un- 
altered. This  drawing  fllustrates  the 
great  strensth  giTen  to  the  hiUls  of 
ships  by  the  "Chain-Bolt-System," 
inTcntea  by  the  late  Mr.  John  Tucker. 

Mr,  J.  Scott  Tucker. 
Four  Lanterns  (Night  Signals). 

Admiral  Bethune,  C.B. 
Chrab-Iink  Boat-Lowering- Apparatus. 

The  Bev.  J.  M.  Kilmer. 
Franklin  Belies.  Seren  Papers  or  £n- 
yelopes;  a  Seaman's  (Henry  Feglar, 
Captain  of  the  Foretop,  H.MJ9. 
"^  Terror")  Parchment  Cerdficate;  and 
the  remains  of  a  Pocket-book,  found 
near  a  skeleton  on  the  south  shore  of 
King  William's  Island. 

Capt,  Sir  L,  McCUntoek, 
Kt.,  B,N, 
Coloured  Diamm  (framed  and  glazed) 
of  Mr.  Beed*s  Helm  Indicator. 

Mr.  Oeorae  Beed,  B.N, 
Portrait  of  Vice- Admiral  Charles  Watson, 
Bear- Admiral  of  the  Blue,  1754. 

John  Barrow,  Esq.,  F,B.S. 


LIST  OF   MEMBERS 


YAL  UNITED  SEEVICE  INSTITUTION, 


CORUOTBO  TO  TBI 


IST  JANUARY,  1870. 


WHITEHALL   YAED,    LONDON. 
[APRIL,   1870.] 


LIST    OF    ANNUAL    SUBSCRIBERS. 


*  Denotes  Corresponding  Member  of  Cowneil, 


ABBOTT,  8W  F.  CB.  Miy.-Geii.(ret.)  Beng. 

Bngi.  (II.) 
Aberrarombj,  Sim,  John  Lieut.  Bifle  Bri- 
gade (1^) 
Abinger,  Lobd  W.  F.  Gol.  S.F.Gds. 

Acken,  G.  H.  Lieut.-Col.  Staffd.  Yoo.  Cay. 

late  Lieut.  B.  H.  Gds.  (1/.) 
Adand,  F.  G.  DtIlo       Lieut.  Bifle  Brigade 
•Acland,  T.  Dyke,  MP.  Lt.-Col.  let  Dey. 

Bifle  Yolunteen,  (1/.) 
Acland,  W.  A.  Dyke  Lieut.  B.N.  (1/.) 

•Adair,  Alex.  W.      Capt.  (ret.)  62nd  Light 

Inf.  (1/.) 
Adair,  J.  W.  D.  Major  (ret.)  Slst  Bogt.  (IZ.) 
•Adair,  Sir  B.  A.  Slmflo,  Bart.    Col.  Suflblk 

MU.  Artillery,  ADC.  to  the  Queen  (II.) 
•Adams,  Cadwallader     Col.  49th  Begt.  (11.) 
Adamff,  C.         Miy.  Prof.  Mil.  Hist.  B.  M. 

ColL,  Sandhurst  (1/.) 
Adams,  £.  Col.  Sec.  B.  M.  Asylum,  Chelsea 

(1/.) 
Adams,  Fred.   Lieut.  H.M.  Bom.  Staff  Corps 

Adams,  F.  B.  Lieut.  Hon.  Art.  Co.  (it.) 
Adams,  Thomas  Capt  late  39th  Beet.  {11.) 
Adderley,  MyllesB.B.  Capt.  (ret.)B.H.Gds. 
Addington,  Ron.  C.  J.  Lieut.-Col.  (h.p.)  38th 

Begt.  (1/.) 
Addington,  Son,  Leonard  A.  Major  B.A. 
•Addison,  T.  CB.  Col.  2nd  Q.  By.  Bt.  (11.) 
Adye,  John  M.  CB.  CoL  Boy.  Art  (1^) 
Agg,  Wm.  CoL  (ret.)  Slst  K.O.L.I.  (1^.) 
A^lie,  C.  P.  Maj.-Gen.  Col.  Ist  Boyal 

Drags. 
Ainalie,  Henry  F.       Col.  (ret.)  8drd  Begt. 

(11.  U.) 
Airey,  Sir  Bich.  QCB,       Lt.-Gen.  Col.  7th 
Boyal    Fus.   Gh>T.  and   Com.    in  Chief 
Gibraltar  (10 
Aitchison,  Sir  John,  GCB.  Gen.  Col. 

72nd  Highlanders  (1^) 
Aitchison,  W.  Col.  Sco.  Fus.  Gds. 

Albemarle,  G.  T.  Eabl  of  Licut.-Gen. 

Aldridge,  B.         Capt  kte  60th  Boy.  Bifles 
Aldworth,  B.  W.    OoL  (ret.)  7th  Boy.  Fus. 

(11.) 
Alexander,  Claud  Lieut-Col.  Ch-cn.Gds.  (1/.) 
Alexander,  G.  G.,  CB.     Major-Gen.  Bornl 
Umrine  AH,  (1/.) 


Major  General  H.M. 
Colonel  (ret.  h.  p.) 


Alexander,  James 

Indian  Army 
Alexander,  Sir  J.  E. 

(10 

Alexander,  J.  H.  L,  CB.  Capt.  B.N.  (1/.) 
AUardice,  G.  J.  C.  Lieut.  60th  Begt.  (11.) 
Allan,  C.  Lewin.  Lieut.  60th  Boy.  Bifles.  (10 
Allen,  E.  M.  Lieut  21st  B.N.B.  Fus. 

Allen,  George  W.  Lieut.  B.N.  (11.) 

Allinson,  A.  C.  Lieut.  1st  W.  I.  Begt  (10 
AUix,  Noel  C.  Lieut,  (ret.)  Gren.  Gds.  (1/.) 
•Alston  James  H.  Lieut.  80th  Begt.  (1/.) 
Ames,  H.  M.  late  Comet  Glouc.  Yeo. 

Ames,  Lionel  Lt.-Col.  Ute  Herts.  Mil.  (1/.) 
Ames,  L.  N.  F.  Lieut.  Qren,  Guards. 

Amiel,  F.  J.T.  Capt.9th  Mon.  Bifle  Vols.  (1/.) 
Amsinck,  William  Major  late  53rd  Begt. 
Anderson,  A.  MD.  Insp.  Gen.  of  Hosps.  (1/.) 
Anderson,  Darid  Col.  22nd  Begt.  (1/.) 

Anderson,  Qeo.  Dep.-Insp.  G^en.  of  Hospls. 

(11.) 
Anderton,  W.  I.  Capt  Lane.  Hus.  late  17th 

Lancers 
Andoe,  Hilary  G.  Lieut  B.N.  (H.) 

Andrews,  Wm.  G^eo.  Lieut-Col.  B.A.  (1/.) 
Annesley,  Hon.  Arthur       Capt.  (ret)  Bifle 

Brigade 
Anstruther,  Philip,  CB.  Md.-Gen.  kte 

H.M.  Madias  Art.  (1/.) 
Anstruther,  Sir  Bobt.  Bart.     Lt-CoL  ret.) 

Gren.  Gds.  MP.  (1/.) 
Antrobus  Edmund.       Lieut.  Gren.  Guards. 
Arbuckle,  B.  H.  Yaughan  Lieut-Gen.  (ret) 

B.A.  (1/.) 
Arbuthnott,  H.  T.  Major  B.A.  (1/.) 

Archdall,  Merryn  Capt.  late  6th  Drs!  M.P. 
Archer,  D.  Col.  late  H.M.  3rd  Bengal 

Europeans  (1/.) 
Archer,  W.  H.  Major  late  16th  Lancers 

Ardagh  J.  C.  Lieut  Boy.  Engrs.  (1/.) 

Arkwright,  A.  P.  Comr.  B.N.,  M.P.  (10 
Arkwright,  Ford.  W.  Capt  2nd  Derby  Mil. 

late  4th  Dr.  Gds.  (1/.) 
•Armistead,  Rev.  C.  J.  M.A.  Chap,   (ret.) 

B.N.  (10 
Armstrong,  C.  A.  Capt  (ret.)  10th  Begt.  (1/.) 
irmstrong,  J.  W.  CB.   Col.  Dep.  Adj.-Gen. 


LIST  dp  ANRUiXi  fin 


BiKiiig.  SicW,  tJffo,  CB,    laleKngiueer 

War  Depftrt.  far  rifled  Ordniuico  (1/,) 

^rm* tning.W,  A.  Lt.-Col.2ndDep.Bot.(l/> 

'  lujtngc,  It.  Lt.-0a1.  Colds.  Oda. 

"■'  Lt.-Col.  Into  3rd  Drag.  Gd». 

«ions  Capt.  E-N.  (li.) 

■irthur.  Win.  Cni>t.E,N.  (It) 

AminJell,  /Ton.  E.  J.  J.         !nt{i  Lieut.  12th 

_      Boy»]  LiHiecm 

■j^hbT,  Geo.  AilibT  Ci>pt.  kte  Utli  HuBsum 
■■Ashley.  hoBj>      LU  Col.  Dorset  Mil.  M,I'. 

■AskwiOi,  W.  Harrison  M»jor.-Geu.  R.A. 
BAitlBT.J.D'iKckle  Lt.-Col.loleBt-o.FuB.Gds. 
f  Alchcrley.  W.  A,  Cap!.  Bth  or  King's  (1/-) 
I  AtcHiflon,T.         Ll.-Col.  B.  Lsne.Mil.  Art. 

InleK-A.  (U.) 
I  Atl^iniiou,  Joliu  Cspt.  QuB.-Uulcr  b-p. 

T      Into  Gt.  Grd«.  (li.) 
I  AtVinson,   Richard     Liciit.-CoL  35lh  Boj. 

SuBBciRcgl.  (10 


I  Aiifrere,  Qco.        Cnpt,  Ulc  SOtb  Light  Dre. 

(If.) 

•Ajluier,  J.  E.  F.  Lieut.  8lh  or  King't 

[  Avn-lM,  C.  M.  rupt,  R.N.  (If.) 

I  Ajloui'i.  Jm,         Miyor  (ret.)  7tii  Uuu.  (U.) 

I  BABINGTON.CW.    Lirut.athBeiig.CaT. 

I      (>'■) 

I  Swk,  Sir  QoorgB,  DCL,  FR9,  Adm,  (II.) 
I  Bkcon,  H.  Commitudor  R.N.  (If.) 

I  Ea(«n  Fraopis.      Lieut. b.p. E. M.  Ai-I  (1(,) 
'Bnieric,  R.     Lieut. -CpI,  H.M.   Bom.   Staff 
Coq..  (If.) 
1  Baili'V.  Luciiu  C.        Slii<r  Coinmander  R.N. 
I  BniltV,  Waiiam  Capl-  (nrt.)  B,E.  (If.) 

I  Bwllie,  Duncnn  J.  Lt.>Ool.  R.  H.  Gds.  (li.) 
I  Bftillic,  GporRO  Cleineat  Col.  (ret.)  H.E. 
I  Biillie.  Hugh  S.  Col.  (ret.)  R.  U.  Oda. 


I.  E'rnnk  Lieut-  IHlh  Hum. 

I  Biipr.FnuicisB.  AMirt.-SiM.Seo.Fua.Ods. 
I  Bnkcr,  G.  A,  A.  Cqpt.  6lll  Beng.  Cav,  (l^) 
I  •Bnker,  T.  H.  Mryor  18th  Ro/nl  Irish  ill.] 
|B»t<-r.T.  K.  Lieut,  (rat.)  12rh  Regl.  (]/.) 
I  Bftker,  T,  R.  MnJOT  Ute  7th  FuBilicra  {11.) 
I  •Bo.kpr.  Valentine  Col.  l«li  Hum.  (1?,) 
I  Bakcf,  W.  E,  M»j.-Gca.  B.E.  Beog.  (I/.) 
r  Baiter,  W.  T.  C»pL  ISth  R*gt.  (I/.) 

Bnlier.  Wjndhim  Oil.  (ret.)  f.p.  R.A. 

Bile,  John  B,    Lieut,  lit  Weat  liidiu  Rcgt. 

(10 
■Buleoiiibe.  Jamci  Ciipt.  and  Adj.  S.  Down 

Mil.  (10 
Baldem,  C.  W.  M.  CB.         Lionl.-Qpn.  Col. 

17th  LBiici-'r»  0.1.) 
Balilwin.  F.  0.        Lisal.  Cejlon  Riflej  (1(.) 
BiUour,  n.  L.  Cnpt.  R.A.  (1/.) 

I  Bnlfour,  T.  G.  MI>,  Dep.  In.p.  Geu.  of 

Bnlittrd.  John  Aivh.  CB.  CoL  R.E. 


tia.Gtc,     Cmt-  (irt-1  Hm,.  Art.  Co.  (11  \ 
"^,W.C.  Lwiit-Co\.Wv\jTW^.">  • 


(W.) 
Banks,  Chu.  Esq-  Ute  Aut.  Sec.  Itoj.  He 

Kilnminham  (II.) 
Barber.  HiLrbr  Cftnt.  Ldeeitcr  ICL  Wj 

H.M-  JUd^B  Arror  (H.) 
Bortworth,  Tlios.       Ueut.  2ud  R."  '^■■ir-r^ 

Mil.  (W.) 


Crf  I 


:npt.  1 


Baring.  Chitries 

BsJing,  E.  Lieul 

Bnriiig,  Fnuieia      Lt.-Cbl.  |n>t.; 

Od«. 
B«ring,  J.  D'Ovlry.     Major  I  "7t  I 
•Barker.  G.D.  Mnjur«lll. 

A»rt.  Qr.  Mwt.  Ocn..  Pori-uf 
Barker.  John  Cnpl.  W«l  1"- 
Biirker,  Jolin  B.  "      -    ■ 

(!'■) 
Bnrloir,  F.  W, 

Bm-low,  Henry  W.  Cnr' 

Bnrlow.  Maiiiio*   Lieut.-Q-Pii.  i 

Regt, 
Barlow,  W.B.  Cri|  i    .' 

Bamard,  L.  H.  J.  Ensign  Rill.   I 
Bamiirii,  W.A.M.  f.. 

Barons.  C,  H.,  MD.,  FHCS.  i.',   ■ 
B,u-n««.C.n.  Oipl.  B,.N 

BiuTf It,  Sanil.  C«pl.  ll.-  ■ 

Bnrringor.  T.  S.  MD.   Snnt.  ll^i-  .v..  ■ 

(10 

BiUTington,  ,T.  T.  Cm.U  B.A  d  ' 

Bnrrou,  Fptiwick  Bovce     LL-CoI.  (it<>3- 

Dr.  Gds. 
Barr«n,  N.  J.           Lieut.  I*ta  tth  PokflU   1 
Barrow,  Jolm.FRS.         Cunt.  SSlh  I.    * ' 

R.  Tola.  Ute  Adinirklly  (it.) 
BarrOK,  Knapi)     Oapt.  (uniili.]  STlbl 

(10 

Barstoff.T.  A.A.     Iient.7Siidinfbta.a 
Barton,  Witliani  C^tit.  IbI«  0«   *" 

Barwell,  W.  B.  B.  Capt.  BSnaiA  II  __ 
BasttLoo,  Pliilip  H.  Etq.  Utc  Warfl[ 
Busevi.  C.  E.  Cuit.  lLA-9 

Bastnrd.  Baldwin  J.  P.  IJouirial*  MlV 
BiistHrd.  ,T,  aiolim      Limi.-(3«n.  0**J 
Balemnn,  EithnrdS,  CnniBiuidcMlJE 
Bates.  Henry  Mi^dM3«il  «mI1  _ 

BatcMiii,  RiHi.  H,  IJeut.-CM.  lit  tiftfl 
Bathuriil.  F.  T.  A.  H.  U<na.-C  ' 

Gr.iii.Gd*.  (ll.) 
Bnthurst.JIenrv  Lt .-Cut,  lal« Si'O. nM>'|i 
Ball.m,  Joliii  lUCounI      Lieut.  8tliorX 

(10  ■  ^ 

"BattcnbT.  J.  P.        M^or  Sfd  I 

Royal  ili(leii,AMl.  Aty.-aiTn.16__ 
Burtersbj,  Bt,       Dep.  lunp,  Qen.  irfTI 

Uojpa,  ^ 

Bntiine,  XT.  A.  Capt.  (n<f,  h.jj.)  ITlfc  Xd 

AiUj.  Wnrwiokihiro  Yeo.  Cut 
BalUieombe. W. B.    URJ.li.pi.9latB 

(10  ^ 

Bait4<r,  SUITord  Siinine    C^pt.lal«lMfl 

wiekMU,  (H.)  " 

Bnyh'y,  C.  J.  Esq.  Ute  Gtnr.orUyJ 


LIST  OF  ANNUAL  SUBSCBIBEU8. 


Bmjlj,  Yere  T.  Capt.  (ret.)  64th  Begt 

(15*.) 
Bajnes,  Geo.  E.    Licut.-Col.  h.p.  unatt.  (1/.) 
Bajnes,  B.  S.  Lieut.-CoL  unatt.  (II.) 

Beadnell,  H.  C.  T.  Lieut.  Bojal  Montgomery 

Bifles  MiUtia  (IZ.) 
Beale,  L.  Esq.  late  Staff  Surgeon 

Beames,  P.  T.  Lieut.  11th  licgt.  (1^.) 

Beamish,  H.  H.  Capt.  B.N.  (11.) 

Beauchamp,  Sir  T.  W.  B.  P.   Capt.  Norfolk 

Bifle  Vols.  Ute  Maj.  Suffolk  Mil. 
Beaumont,  B.  H.  J.  B.    Colonel  unatt.  HLL) 
Beoher,A.B.  Capt.  B.N.  late  Hjdro.  Office, 

9eckwith,  H.  J.  Capt.  53rd  Begt.  (IZ.) 

Beckwith,  W.  £H.  Oen.  Col.  14th 

Husaars 
Bedford,  a.  A.  Bear-Adm  (11) 

Belfield,  Edward  Lieut.-Col.  K.E. 

•BeU,  Heniy  J.         Capt.  105th  Begt.  (11.) 
*Bell,  J.  C.  Lieut.  53rd  Begt. 

BeU,  Bichard      Capt.  late  Hon.  Art.  Comp. 

(U) 
BeU,  Ljnden  Major  Ist  Batt.  6th  Begt.  (12.) 
•Bell,  W.  H.  M.D.       Asst-Surg.  B.N.  (1/.) 
Bell,  W.  M.  Major  late  3rd  Huss. 

(11. 1#.) 
^Bellamy,  P.  L.  Capt.  55th  Begt. 

Bennet,  Thos.  Admiral  (11.) 

Bennett,  W.  C.  Burlton    Capt.  (ret.)  6th 

Begt.  (IL) 
Bent,  Charles  Lieut.  B.A. 

Bentinck,  A.  Cavendish         Col.  h.p.  I.F.O. 

DubUn  (11.) 
Bentinck,  Sir  H.  J.  W.  KCB.     Lieut-Gen. 

Col.  28th  Begt.  (1/.) 
Bentinck,  H.  C.  A.  F.  W.  A.    Capt.  Coldm. 

Gda.  (IL) 
Benyon,  W.  H.       Lieut,  (ret.)  23rd  E.  W. 

Fus.  (IZ.) 
Beresford,  D.  W.  Pack-,  Capt.  Uite  BJL.  MP. 

(11.) 
Beresford,  E.  M.    Lient.-Col.  Soo.  Fus.  Gds. 

ai.) 

Beresford,  G.  B.    Capt.  h.p.  7th  Fua.  (11.) 
Beteeford,  Bt.  Hon.  William        Major  late 

12th  Lancers  (11.) 
Berkeley,  G.  S.  Capt  Boy.  Engs.  (11.) 

Berkeley,  H.  F.         Comet  8rd  Huss.  (1/.) 
Bertram,  C.  P.    Lieut-Col.  (ret.)  4l8t  Begt 

(1/.) 
*Berthon,Alder8on  Lieut.  Isle  of  Wight  Art. 

Mil.  (IZ.) 
Best,  Thomas         Capt.  late  Hampshire  MiL 

(1/.) 
Bethune.  C.  B.  Drinkwater,  CB.  Adm. 

(U.) 
Bidder,  G.  P.  Lt-CoL  Eng.  Bailway  Vol. 

Staff  Corps  (1/.) 
Biddulph,  G.  H.  M.       Lieut  52nd  Lt.  Inf. 
Biddulph,  M.  A.  S.       Col.  K.A.  Dep.-Asat. 

Adjt  Gen.  (IL) 
Biddulph,  B.  M.    Col.  Denbigh  Militia,  late 

Lieut.  1st  Life  Gds.   ADC.  to  Queen 
Biddulph.  Sir  T.  M.  K.C.B.  Maj.-Gen. 

Biden,  John,  Capt.  Hon.  Artv.  Co.  (1/.  1*.) 
•BiggtN  T.  S.  Miijor,*5th  Fu».  (1/.) 


Bigge,  W.  M.      Lieut.-Col.  Northum.  L.  I . 

Sil.  (1/.) 
Biggs,  James  Paymaster  B.N. 

BilUngton,  G.  M.  Mijor  6th  Inns.  Drags.  (1/.) 
Binney,C.B.  Lieut-Col.  late  B.E.  (1/.) 
•Birch,  W.  B.  Lieut.  H.M.  B.  8.  Corps 
Bird,  Edward  J.  Bear-Adm.  (it.) 

Black,  Wilsone  Capt.  6th  Begt  (1/.) 

Black,  W.  T.  h.p.  Staff  Surseon-M^or 

Blackbume,  J.  Ireknd       Lt.-Col.  4th  Boy. 

Lane.  MiL  (1/.) 
Blacker,  Wm.        Capt.   (ret.)   12th  Boyal 

Lancers  (1/.) 
Bhickett,  C.E.  Lt-Col.  Coldm.  Guards  (1/.) 
Blackett,  E.  W.  Miyor  7th  Dep.  Battn. 

Blackett,  B.  S.  late  Comet  6th  Dr.  Gds.  (IL) 
Blair,  J.  Capt  B.A.  Madras  (1^.) 

Blair,  Jas.  B.      kte  Lieut.  6th  Begt.,  Capt. 

and  A4j.  Srd  Adm.  Batt.  Aberdeenshire 

Bifle  Vols. 
Blake,  Edgar  H.  Commr.  B.N. 

Blake,  G.  F.  Capt  Boyal  Marine  L.  I.  (1/.) 
Blakeney,  W.  A.  F.  Capt.  52nd  Lt.  Inf. 

Bland,  James  Fox  Capt.  76th  Begt.  (1^.) 
Bland,  J.  Loftus         Capt  6th  Innis.  Dran. 

(IL) 
Blane,  Bobert,  CB.  Col.  unatt  (1^.) 

Blane,  Sir  Seymour  J.,  Bart.  Col.  late 

Bifle  Brigd.  (IL) 
Blantyre,  C.  W.  LosD  late  Lieut.  Gren.  Gds. 
Blayney,  C.  D.  LoED    hkte  Capt  80th  Begt. 
•Blewitt,  Charles        Miyor  65th  Begt.  (11.) 
Blockley,  John  Capt.  late  Hon.  Arty.  Comp. 

(1/.) 
Blomfield,  H.  J.  Capt.  B.N. 

Blood,  Bindon  Lieut  B.E.  (in 

Bloonifield,  Hy.  Eeane  Lieut.-Gen.  CoL  64th 

Begt 
Bloomfield,  Sir  John,  KCB.    Lt.-Gen.  Col.- 

Commt  BjL   (1/.) 
Blowers,  W.  H.         Major  H.M.  Bom.  Staff 

Corps  (1/.) 
Bluett,  W.  H.  P.  Gordon    Migor  10th  Begt. 
BlundeU  -  Hollinshead  -  Blundell,   Bichard 

Major  Srd  Huss.  (IL) 
Blythe,  J.  D.  Capt.  Paymr.  (ret.)  h.p. 

45th  Begt. 
Boddam,  J.  W.  -  Lieut.  73rd  Begt.  (1/.) 

Boghurst,  Edward  Lieut,  h.p.  K.A. 

BoUeau,  A.  J.  M.  Col.  Boy.  Engs.  Mad.  (1/.) 
Boilcau,  J.  T.  FBS.  Maj.-Gkn.  (ret.)  Bengal 

Engrs.  (1^.) 
Boileau,  W.  S.  Capt  h.p.  B.E.  (1/.) 

Bobind,  B.  8.  Capt.  late  59th  Begt. 

Boldero,  H.  G.         Lt.-Col.  kte  S8th  Begt 

M.P. 
Boldero,  G.  N.   Lieut.-Col.  bite  Depot  Bait 

Asst.  Inspr.  of  Vols. 
•Bolton,  F.  J.     Major  (h.p.)  Ute  12th  Begt. 

(1/.) 
Borough,  Sir  £dw.  Bt.  Dep.-Lieut.  Co. 

Dublin 
Bosanquet,  C.  J.  Bear  Adm. 

•Boeanquet,  G.  S.  Comr.  B.  N.  (1^.) 

Boscawen,  Hon.  F.  E.  T.  Lieut  Coldm.  Gdn. 
Bostock,  J.  A.       Surg.-Mnj.  Sco.  Fas.  Gds. 

(1/.) 

Ol*1 


LIST  Of  AtHftTJU.  StnUcBIBSBg. 


iBoiwell,  Om.  L,  n,  Lieut.  OwMi.  OiU. 

f  Boleler,  J.  H.  C»pl,  R.N. 

•  Boiirbol,  ho  Murauia  de-       Cnjil.  R.K,  (It.) 

BaurcUn*.   Ckude  T.  Q,  C  Culonel  li.p. 

Itille  BriBftde,  ADC.  to  the  Qiiem. 
BouaGetdi  Henrf      Surg,  (ret.)  Bong.  Annj 
Bouvprie,  Evemrd  W".  Gen.  CoL  15th 

Htuwro  (II-) 
I  BuwiIhu,  H.O.         Major  (ret.)  22nd  Kcgt. 

I  Bowdich.  E.  H.  S.  Lt.-Col.  H.  M.  7th  Bomb. 
N.l.  (11.) 
Bowdohi,  Jub.  Teiiipla   CupL  kte  41h  Drag. 

Oda.  (i;.) 
Boveri,  S.  B.  S.  Udut.-Oen.  (umitt.) 

BowEPs,  Henry  Dtp.  Comr.-GenerBl 

[  Bowles,  Sir  George  KCB.  Gen. 

^  "     it-  W.I.E.  Lt.-GoT.  Tower  (17.) 

I   Bawlca,S.F.  Capt.  late  Boj.  Berks  Mil. 

'       (li.) 
Bowlj,  J.  D.  Lieut.  EJ:.  (1/.) 

Bowjer,  Edvnrd  Capt.  late  1st  W.  I.  Begt. 
Bowjer,  H.  A.  Capt.  (ret.)  lOth  Hu»b. 

Boier.  C.  R.  P.  Capt.  R.N.  (It) 

Boxer,  E.  M.        Col.  (ret.)  Bojal  Art.  (1/.) 

I    Bojce.  A.  W.  Cape,  late  341h  Brgt. 

I  BoTcott.  E.  E.  D.      Capt.  (ret.)  Utli  Huss. 

I   Bojd.  Jas.  P.      Capl,  Boj.  Can.  Eillea  (It.) 

'  Bovie,  Aleir.  Capt.  R-N.  (1/.) 

BojU,  E.  K.  Lieut,  Coldro.  Gd«.  (1/.) 

BoTle,  Gerald  E.         Lieut  Rifle  Brig.  (U.) 
Bojle,  R.  H.  Capt.  R.N.  (K.) 

Bovlo,  Man-  W.  G.      Lt.-Col.  2ndSaineraet 

Militia,  Ute  Lt.-CoLColdm.  Gd<. 
•Boj»,  Henry  Cuplain  RJ?.  (1/.) 

1   Brabaiou,  J.  P.  Capt.  Gren.  Gda.  (li.) 

Brat'teu.  R.  P.  C.   Majopaud  Sikh  Inf.  (1/.) 

Brockrubuiy,  C.  B.      Capt.  B.A..  AsaistAnt. 

Diroclor  of  Ariillerj  Studies  (1/,) 


,       Woolwich  (U.) 

Bradford,  Ralph        Ll.-Ool.  (ret.)  Or.  Gdi. 

BoKlfonl,  WilJnot  H,  CoL  h.p.  Roj.  Cauad. 
BiflcB 

Bnunaton,  Tlioa.  H.  Lt.-Col.  (ret.)  Qr.  Gds. 

Brand,  H.  R.  Capt,  (ret.)  Coliim.  Gds. 

(It.) 

Brandling,  Charles      Lieut.  Ute  Gren.  Oda. 

Braio,  A.  Major  1st  W.  I.  Regt, 

Brajbrwnke,  8.  Lieot.-Gon.,  Col,  9eth  Bcgt. 

Breen,  H,  Ilogert,  Eaq.  late  Adminiatnttor 
QoTemmeiit  St  Lucia  (1/.) 
k  Bront,  II.  W.  CommT.  R.N.  (1/.) 

I  Bridge,  CjTirian  C *■   " 

I  Uridge,  Cjprian  A.  G. 

I  BHdgoiuan,  San.  Francis  u.     ijieuc.  Eiroten 

I       Fus.  Guards  (It.) 

I  Bridgea,  E.  8.         Lieut -Col.  Gr.  Gils.  (II.) 

I  Bridi-ford,  Robert  Lt.-Cot.  MuicbcaUr  B.T, 


W.Uid.  B.ToU. 

Mw'or-OFii , 
.■Lftftc.lllA.iJV:^ 
~      '      .-den. 


BriggH,  John,  FR3.  Gen.     Col.  1311.  H 

MiulriuN.I.   (W.) 
Briggs,  John,  Capt.  SSiirt  Bert-  (!') 

Bringhurrt,  J.  H,  Hojar  Isle  flOib  R*- 
Britijca,  J.  F.  Capt.  Ist  Eug.  Tonir  Hui.i 

Tola.  (U.) 
Brialev,  W.  P.  CnpL  and  Pajm.  R  1 

(1^,) 
Brondwood  Arlliur.     Lt,  Scot.  Fuk,  Gda  i1 
■Brodigan.  Fnts.         Cnpt.  SSth  Regt.  i:<  ' 
Broderip,  Edm.  Lieut  67th  Ei^t  ili  i 

Brooke,  £.  T.  Major  R  t.  ih  I 

Brooke,  H.  F.  Bt-Mnjor  Mth  Rrp.  [1'  i 
Brooke  R.Wilmot  Maj.  late  60th  Boj.E.ilo 
Brooke,  T.  W.  L.  Lieut,  (ret.)   R..T,  Hon. 

Gds,  (1/.) 
•Brooker.  G.  A.  C.  Capt.  RJ(.  (U) 

Broughton,  W.  E.  D.  Uaior-Ona.  tUL 

(U.) 
Broweil,  Langton  Capt  R!t. 

Brown,  A.  H.     Ute  Cumct  5lh  Dtm*.  df. 

(U-)  ^ 

•Brown,  C.  B.  Ga^.  Bih  or  Kinr  < 

Brown,  Fred.       Cnpt.  3rd  Hojnl  Sur.  JIj: 

(11. 
Brown,  T.  D.  M.  B.ffi.  Capt  Ben.  SaS 

Corps  (10 
Brown,  Q.  A.  Major  H.  M.  lai  B  S-I. 


(It.) 
Brown,  J.  H. 
Brown,  H.  A.  0. 
Brown,  Tbomoa. 

(II.) 


Lieut  R.K.  S,i*ert*  iV  t 

Comr.  It  N 

Chief  Enginerr  S.  > 

Browning,  M.  C.        Capt.  (fet.)8Tlb  Sty. 

Irish  Fua.  (If.) 
Brownlow,  A-  Conmir  B.X.  t\' 

Brownlow,  Son.  Edwd.  late  Capt  ?. 

FuB.  Gda.  Hon.  Col,  AraiafjU  MU.  (V  > 
Brownlow,  E.  F.        Capt,  Tlat  Ulehld.  LI. 

(1'.) 
Brownrigg,  M.  S.         Capt,  &2nd  Light  Ut 
Brownrigg,  Studholmo,  CB.         Maim^Oio. 

BrigadieisCleneral,  ShonifliBJ!  (1/) 
Bnire,Edw.J.,Caiit.R^,  Aauat  Inipntor 

of  Studiea,  Roval  MU,  Aead.,  Wiiolnidi 
Bruce,  Harvey  J,  L.        Lieul.  Oiildni.  Oil*. 
Bruce,  Michael  CoL  Grcn.  QiL 

Bruce,  Robert  CoL  (rot.)  2nd  (juceu'a  Kanh 

Aasl.  Inspector  Reservo  Forces  (It) ' 
Bruce,  R.  O.  Dalrytnple  Capt.  h.p,  Sth  W. 

StBirOmccrof  Faiiaiouen  (tJ.) 
BrumoU,  WUlUm       Ll.-Col.  h.p.  (ret.)  Jllh 

Begt 
Brydon,  L,  A.  Capt  lat«  74th  High.- 

Buchanan,  D.  C,  R.  Carrirk        Lt..Col.  ;. 

Roynl  Lanark  Mil,  (11.)  > 
Buchnunn,  J.  E.  G.     IJcut£6thB<^  (I   < 
Buckingham  and  Cliandnt,  DciK  ot,  K^ 

Colonel  RoYri  Bucks  Yeo.  (U.) 
BucMand,  F.  T.  E9q.UlcABat-SunE.2DdI 

Gda.  (I/.) 
Buckle,  C.  H.  M.  CB.  HHu-Adm.  ii 

Buckle,  C.  M.  Capt  H  ^ 

Budd,  Ralph         Col,  Uto  14tli  Ren.  I!  ' 
,      BoVist,  Cl',) 


LIST  OF   ANNUAL  SUBSCBIBEBS. 


BuUer,  C.  £.  Lieut.  R.A. 

BuUor,  E.  W.  late  Lieut.  R.A.  (1/.) 

Bullor,  P.  C.  Cspt.  Coldm.  Gdi. 

Buller,  Beginald  J.  Lt.-Col.  Qtr.  Qtds. 

BuUock,  O.  J.  Comr.  R.N.  (1/.) 

Bulwer,  £.  G.  CB.         Col.  (ret.)  23rd  Rot. 
Wei.  Pu§.  Asat.  Insp.  of  Volunteers  (lU. 
Bonburjr,  Hen.  W.  CB.         CoL  (ret.)  24th 

Regt.  (1^0 
Bonn,  Rich.  Capt.  unatt.  (IH 

BuHTon,  C.  S.  Lieut,  unatt.  (11.) 

Borden,  Geo.         Qr.  Master  (ret.)  23rd  R. 

W.  Fus. 
^Burgees,  Ardwick  Capt.  Queen*8  Own  L.  I. 

Ma.  (LL) 
Burgees,  C.  J.       Capt.  late  A^t.  9th  Adm. 

^itt.  Lancashire  K.  Y. 

Burgojne,  Hugh  T.  tB.C    Capt.  R.N.  (1/.) 

Buivoyne,  iSir  John  Fox,  Bar^.,GCB.    Field 

l^rshal  Col.  Comt.  R.£.,  Constable  of  the 

Tower  (IL) 

Biugovne,  R.  dhu  H.  O.        Capt.  h.p.  93rd 

Highlanders     (1/.) 
Burke,  H.  P.  Capt.  8th  Huss.  {II.) 

Burkinyoung,  H.  H.  Lieut,  (ret.)  12th  Royal 

Lancers  (1/.) 
Buriton,  C.  E.  Lieut.  R.N.  (1/.) 

Burlton,  Wm.  CB.  Col.  (ret.)  Bengal 

Army  (IL) 
Bum,  John  M.  Capt.  Roy.  Art. 

Bum,  Robert,  Licut.-Gen.  Col.  Comdt.  R.A. 

(1/.) 
Bumaby,  E.  S.  Lieut. -Col.  Gr.  Gds. 

Bumaby,  F.  G.  Capt.  Royal  H.  Gds.  (1/.) 
Bumaby,  R.  B.  Ens.  18th  Roy.  Irish.  (1^.) 
Bumaby,  R.  B.    Lieut.-G^n.  late  R.A.  Col. 

Commt.  Hants.  Mil.  Art.  (1^.) 
Bumand,  N.  Lieut. -Col.  Coldm.  Gds 

•Bumell,  H.  D'A.  P.      Major  16th  Lancers 

(H.) 
Bnmell,E.  S.  P.  Lt.-Col.  Coldstream  Guards 

(II.) 
BomcT,  H.  S.  S.  Lieut.-Col.  Paym. 

]ate*6th  Dep.  Bn.  (IL) 
Burrard,  Sir  Geo.  Bart.  Dep.  Lieut. 

Hanta  (12.) 
Bury,  W.  C.  Viscount        late  Capt.  Edm. 

Rifle  Mil.,  MP. 
Butler,  Heniy,  Esq.  AdmiroU  v  (II.) 

Butt,  T.  Bromhead        Col.  (ret.)  86th  Regi- 
ment (11.) 
Buttanshaw,  W.  H.  Capt.  Paym.  12th  Royal 

Lancers  (11.) 
Byham,  W.  R.  Esq.      late  War  Office  (1/.) 
Byng,  A.  M.  Capt.  Ghren.  Gds.  (1/.) 

Byng,  Hon.  H.  W.  J.  Maj.  Wilts  Yeo. 

Car.  late  Lieut.-CoL  Colds.  Gds. 
Byrne,  Tyrell  M.  Lieut.-Col.  late  1st 

Royals 
Byrne,  T.  E.  Capt.  R.A.  (1/.) 

♦Bythesea,  J.  S.  C.  9.C.    Capt.  R.N.  (U.) 


Colonel  R.A. 
Capt.  II.M.'s  Bong. 


CADELL,  R. 
Cadell,  Thos.  9.€. 

Staff  Corps  (U.) 
Cadogan,  Aon.  Geo.  CB.  Maj. -Gen. 

♦Ca/t-,  Uardon,  L.         Maj.  91lh  RcRt.  (IL) 


Caffin,  Sir  James  C.  KCB.        Rear-Admiral 

(11.) 

Caldbeck,  William     late    Lieut.  Limerick 

MiL  (11.) 
Calderon,  C.  M.        Lieut.  60th  Royal  Rifley 

(1/.) 
Caldwell,  W.B.  Liout.-CoL  late  76th  Regt. 

(II) 
Calthorpe,  Son.  Somerset  J.  G.    Col.  (ret.) 

h.p.  5th  Drag.  Gtis. 
Cameron,  Sir  D.  A.  KCB.    Lieut.-Gen.  Col. 

42nd  Royal  Highlanders  Goreruor  Royal 

Mil.  College,  Sandhurst  (1^) 
Cameron,  Jno.  Col.  R.E.  (1^.) 

*Cameron,W.  Gordon  CB.       Col.  4th  Regt. 

ill) 
Campbell,  Arch.  C.  Capt.  Lanark  Yeo.  Car. 

late  Lieut.-CoL  Sco.  Pus.  Gds.  (1/.) 

Campbell,  C.  A.  Capt.  R.N.  (1/.) 

Campbell,  David.      late  Capt.  Ulst  Highlrs. 

(it.) 

Campbell,  Duncan  Lieut. -Col.  h.p.  unatt. 
Campbell,  F.  Lorn  Lieut.  Sco.  Fus.  Gds.  (1/.) 
Campbell,  Sir  George  Bart.  Capt.  Lanark 

Yeo.  Cay.  late  1st  Drags. 
Campbell,  Hugh  Commr.  R.N.  (1/.) 

Campbell,  Son.  H.  W.  late  Lieut.-Col. 

Coldm  Gds. 
Campbell,  J.  A.         Lieut.  R.  H.  Art.  (11.) 
'Campbell,  John  R.    Capt.  Hants  Art.  Mil. 

(1/.) 
Campbell,  Patk.  John  Major,  R.H.A. 

Campbell,  W.  Lieut.-Col.  100th  Regt.  (1/.) 
Campbell,  W.  P.,  Lord.        Major  46th  Mid. 

R.  Vols.  (1/.) 
Campbell,  Walter  S.        Lieut.  Rifle  Brigade 

(d) 

Campbell,  W.M.T.  Capt.  R.E.  (1/.) 

Cannon,  R.  Lieut.-G«n.  (1^) 

Canel,  Sidney  A.       Col.  kte  Staff  Officer  of 

Pensioners,  h.p.  51st  Light  Infantry 
Carden,  G.  Major  5th  Fus.  (1/.) 

Carew,  Walter  P.  Capt.  1st  Devon  Yeo. 

Cavalry 
Carey,  Constantine  P.        Cnpt.  Roy.  Eng. 

Carey,  Oreo.  Jackson,  CB.       Major-Gencral 

Brigadier-General,  Alilorshot  ( 1/.) 
Carey,  T.  A.  Lt.-Col.  H.  M.  Bong.  Staff 

Corps  (1/.) 
Carey,  W.  N.    Lieut.  21  st  R.N.B.  Fus.  (1/.) 
CargiU,  Sidney  Lieut.  55th  Regt.  (1/.) 

Carington,  Hon.  W.  H.  P.       Capt.  Grcn. 

Gds.  M.P. 
Carleton,  Dudley  W.  Col.  (ret.)  Coldm.  Gds. 
•Carleton,  W.  &.  Capt.  21st  R.  N.  B.  Fus. 

(11.) 
Carmichael,  J.  D.  CB.      Col.  Lite  94th  Regi- 
ment Qr.  Master-Gen.  Suer  (1/.) 
^Carmiclutol,  L.  M.  Lieut.  5th  R.I.  Lan.  (11.) 
Carpenter,  F.  S.  Dep.  Comr.  General 

Carpenter,  G.  W.  W.   Major  (ret.)  32nd  Lt. 

Inf.  (U.) 
Carr,  Ralph  Capt.  h.p.  R.M.L.I.  (1/.) 

Carrick,  S.  A.  Eabl  of      late  Cap^  Grcn. 
Gds. 


iWt'O*  ANJmXl.  BTTfiSCMBEft'S. 


er.  T.  Wren,  OS.  Adml  (U.)  I 

<-r,  Jiio.  M.      Liout.-Col.  1aI«  Adj.  Koj. 
UonmuutliKhira  Mililja 
ortwiieht,  U.  Col.  l&te  Or.  Gda.  MP.  (3/.) 
irtimght,  J.T.  Cant,  (ret.)  7th  Hot.  FuB. 

■Am  I 

*Vl«right,  B.  Cup!.  48Ui  Regl.  (il.) 

'  lao,  Jolin,  liiq.  Nnvy  Aecnt 

luillis,  The  Gabl  of     Lieut.  Coldm.  Gd«. 
(I'-) 
Tmsod.B.T.    C«pt.6lhW.YorkMU.  (10 
Wikvell,  W.  Lieut.-Col.  Eiig.BuilwftTVoI. 
SUirCorM  (!'.) 
■Cnulllald,  i\vi.  Capt.  (ret  )  Gn?n.  Gils. 

•  •Coulflflld.  J.  A.  Major  RojbI  Tvrone  Fna 
I     lutu  Cupt.  Coldm.  ada. 

ItJnutley.  Hfiii?  Lieut.  B.E.  (17.) 

BCitvcndUIi.  Jna,  ChiLrlw       Oapt.  (nrt.)  B.A. 
1      (I'-) 
^•tlriveudiah,  W.  H.  F.    Lient.-Col.  C'onimt. 
J      and  Dorbj  Rifles,  Inte  B2nd  L.L         qi.) 
I'Chndi,  Keniy  Bear  Admiral  (il.) 

•  ■Clutmb*rliuu,  A>  Ucnri-  0.  R.  Cnpt.  lolu 
r  Etm.  Corps  Qeut.-iit-ArmB  (It) 
^  Chftmberlajne,  D,  T.              Capt.  klc  13th 

HUBBftJS  (\i) 

CliamberhijTia.  J,  Cliamberlarne  Lieut. 

h.p.  B.A.  (U.) 
Cliauonr.  A.W.  Lieut,  lata  21it  K.Tf.B. 

Ifua.  (1I-) 
f  ChnpUn,  Edw.  Capt.  Colds.  Od«.  (1/.) 

■  •Chapman,  A.  T.  L.    Capt.  a4th  Regt.  (It.) 
■Chapuuin,  Sir  F.  £,  KCB.     Muj.-Qrn.  B.E. 
I     a«v<-nwrofBMmnd»  (If.) 
I  ■Cliapnuui,  W.  £.  Cupt.  Ut  Drag.  Gdii. 

I      (U) 

■.Clmpman,  W.  U.  Capt.  Leicester  Mil.  {II.) 
I  Clinrlton.  T.  H.  Capt.  69th  Bcgt. 

I  Charteris,  Hua.  li.  Lioul.-Col.  (pat.) 

I      Six,  Eat.  Qdi. 

I  Clinu,  C.  B.  Lieut,  (rol.)  21at  Hnes.  (11.) 
m  Chntor,  Sidney  Surg.  London  Hiflo  Brig. 
I      Voli.  (1/.) 

I  Cbatloclou.  Sir  Jame>  Charlci.  Bart  KCB. 
I      EH.  Oeo.  Cn1.  411i  Dmg.  Oda.  (II.) 
I  CUiatto,  W.  J.  r.        Ea».  23rd  Middi.  Bifle 
I       Voli,  (I(.) 

I  Chclmerord,  LoRD.FRS.  late  Mid.  B.N.  (If.) 
I  •Cherniiide,  H.  L,  Xaeiit..Col,  B.A.  (it.) 
I  Cbeani^;,  Charh-s  Comwallia  Lt.-Col,  B-E. 
I  Chesnaj,  P.  R.  BCL.  PRS.  Oon.  Col. 
I      Commt.  R.A.  (W.) 

I  Chesoej,  a.  T.  Litrut.-Col.  Roy.  Eng.  (11.) 
I  ChMtcr.  C.  M.  .Uaj.  Isto  B.  Su«mi  Art. 

I  Chetnynd,  Son.  C.C.  Capt.  (ret.)  10th  Beg, 

r    (I'-) 

Chiohcttcr,   Oeorgo    Hiy.  Into   88th  B«gt. 

(1/.) 
Cliuihnl«r,  Qao.  Lieut.  Ute  Gth  Refji. 

Ohieheatw,  H.A.  Capt.  Slit  Bcgt.  (l1.) 
,  Chiclioler,  U.  A.  Lieut.  SGIh  King'a  n 
L      Bordn.  (If.) 

J  Childw*.  J.  W.  Kilt.  Dep.-Lt.  Yorkshire 
■jCliilds,  Jumet    Cupt.  ilU'!iltM.m%e\a\t. 


Chifholni,  A.  B.       Cnpl.  25lh  K.O.  Bar.lj. 

(U.l 
Cholmondeler.  LORD  Hy.    Pvp.-U.  Horf.  L 
Chrietic.  Fred.  Gordon         Ljput.-Col.  im 

late  Stair Oin«r  of  FrnHionen 
Churchill,  C.  H.  8,       Lieut.-CoL  {nt)  Hui 

B«yal  Riflf  a 
CUrk.A.  Mnior-Oen.  (ret,)  H.  M.  Mi.lr . 

Armj  (i;.J 
Clarke,  Andrew,  CB.  Lieut. -CoL  It  I 

Director  ofEngineering  and  Atcho*"'.!-  ■ 

Warkfl,  Admiralty  (W.) 
Clarke,  C.  U  Capt.  57lli  Bml  < '.  i 

Olnrkc  H.  8.  dipt-  Bonl  Art.  >  1 


Capt.  toard  Soj.Baat.  't\. 
1,  Alt,  V<<.' 


(10 
Clay,  Wra.  Lt.-Col.  8lli  I 

(1(.) 
Clavton,  Emiliiu     Capt.  tat«  Sco.FulG" 

(If.) 
Ctajlan,  F,  A.  T.    Lt.-Col.  Drcn.  Oda.  iL  ' 
ClajloB,  Fran.  B.      Lieut.  Roral  Natj  1 1'  ■ 
Clayton.  J.  W.Capt.  lat*  1311.  t,i  Hr.    i 
Clavlon,  V.  O.  Ciii^    "T    ' 

CUilhw.  E.  J,  Lt,-Col.  h,t».  H  ^   i 
Clehind,  Win.    Capl.  lQ2nd  H 

(U) 
ClMiii^iite,  ifoa,  C.  S.  !.':•■■  ■! 

Kegt.  (ly 

a«moni».  P.  W.  E.  CWpt.  BX  il 

CliuiBntBoo,  C.         Jfoit.  CoL  Sorthiror'. 

Itiud  AH.  MU.  (17.) 
Clwk,  H.  Col.  B,A.  Supl.  8ojuIC.r 

Dnpart.  Woolwich  (1/.) 
Clerk,  John     Capl.  (n-l.)  4th  Dr.  IHi  i\ 
Ulcrke,  St.  J,  A.  KH.  Oeo.  Col.  ;: 

Begt.  (U.) 
aiRbrd.SVrA.W.J'.irnrf.CB.  Ajdnir^rtU 
Clifford,  B.  S.  C.         Col.  late  Or.  E 
Clitberow,  H.  J.  Shueey. 

Sco,  Fua.  Qrdo.  (II.)  ^m 

C1iTe,E.E.  Lieut.-Col.  Qi.  Oita.UJ'.dB 
Clodn,  C.  U.,  Eiq.  Soliciior  10  tho  War  QH 
CIo«tp,  8ir  A.  Jo»in9,  KCB.         Ltottl.4H 

Col,  19th  K«l.  (1/,)  ^m 

CIonmdl.J.  H.R,EuiLof    CumptOlowN* 

lenli.  Yoo.  Cat.   lute  Lieut.  Isl  Lift  (iJ. 
Close,  Frederick  Capt.  R,A-  .: 

Cloves,  Q.  G.  SIftjor  Ut*  Stli  Hur. 

Cochrane.  Sir  Thonuu  i.  GCB.        Adm  .■! 

the  Fleet  (17.) 
Cuoliraoe  W.  M.  Lieut. -CoL  Sud  Adm.ft, 

Surrey  Bifle  Vob.  Capt.  Ist  I«mAH 

Coekbum,  C.  V.  Major-Qm,  M.)  j| 
Cockburn,  Jnqics  G.  Capt.CthtlinRuv.T 
•Cockle,  O.  H.A.    CapU  Royul  \TW 

land  Md.  (17^ 
Coeki,  Charles  Lygoti  LieuL-CoLlI 

Coldm.  Gd..  (17.)  ^ 

Cocke,  Oct.  York       Major  (ra|.k  i 

Rest.  (U) 
Codd,  Edward 


LIST  OP  ANNUAI.  SUBSCRIBEIiS. 


Codrington,  Sir  W.  J.  G€B.  Gen.  Col. 

23rd  R.  W.  Fus.  {21.) 
CodriDgton,  W.  Wyndham  Lieut,  late 

17th  Lanoen 
Coe,  £.  O.  Lieut,  late  Edmonton 

B.  Rifle  Begt.  (1^.) 
Coffej,  J.  A.  Copt,  (ret.^  let  Tower 

Hamlets  Engr.  Vols.  (1/.) 
Coflin,  Sir  Isaac  C.  KCSI.,        H.M.  Indian 

Armj  (1/.) 
Cohen,  Lionel  B.      Capt.  Tower  Hamlets 

Engr.  Vols.  (1^ 
Coke,  Hon.  E.  K.  W.  Capt.  late  Coldm.  Gds. 
Coke,  Son.  W.  C.  W.         Lieut.-Col.  (ret.) 

Soo.  Fufl.  Gds. 
Cole,  J.  W.  Lieut. hp. 2l8t  R.N.B.  Fus.  (1/.) 
Colebrooke,  Sir  W.  M.   G.  CB.  KH.  Gen. 

CoLComm.  B.A.  (1^.) 
Colos,  Cowper  P.  CB.  Capt.  B.N.  (1/.) 

Coles,  W.  L.  Esq.         Pay.-Gen.  Office  (1^) 
CoUen,  H.  H.  Lieut.  B.A. 

Colley,  G.  P.    Major  2nd  Queen's,  Major  of 

Brigade  Western  District  (1^.) 
Collin,  Geo.  Esq.  late  War  Oflice 

Collins,  Caleb       Lieut.  CapeM.  Bifles  (1^) 
Collins,  Wm.  Louis       Capt.  1st  Exeter  and 

South  DcTon  Bifle  Volunteers  (1/.) 
CoUinson,  Bichard,  CB.        Vice-Adm.  (U.) 
•CoUinson,  T.  B.        Col.  B.E.  (1/.) 

Colbs,  W.  As8t.-Surg.  Staff  (1/.) 

Colman,  G.  B.  T.  Lt.-Col.  late  unatt. 

Colomb,  G.  T.         Lt.-Gen.  Col.  97th  Begt. 

(10 
•Colomb,  J.  B.  C.     Capt.  (ret.)  Boy.  Marine 

Art ;  Adj.  Lira.  City  Art.  (17.) 
•Colomb,  P.  H.  Comr.  B.  N.  (17.) 

•Colthurst,  I).  L.         Lieut-Col.  20th  Begt. 
ColviU,  Charles.  Lieut.  54th  Begt.  (1/.) 

Colvill,  Hugh  G.  Capt.  late  29th 

Regiment  (1/.) 
Colra,  W.  B.        Capt.  7th  Boy.  Fus.  (1/.) 
•Comber,  H.  W.  Capt.  B.N. 

Combermere,  Wellington  H.  S.  ViscorKT 

Col.  (ret.)  7th  Dragoon  Gds.  (1/.) 
Commerell,  J.  E.  CB.  fP.C  Capt.  B.N.  (17.) 
Comyn,  T.  B.  Capt.  1st  Eng.  Tower  Ham- 
let Vol*.  (17.) 
Coney,  Bicknell        Major  late  I7th  Lancers 
Congroye,  William       Capt,  (ret.)  4th  K.  O. 

Begt 
Conolly,  Jas.  Col.    Asst.  Quar. -Master-Gen. 

Aldershut 
Conolly,  J.  A.  tB.C  Lieut.-Col.  Coldm.  Gds. 

(17.) 
Conway,  T.  S.  CB.  Col.  (ret.)  Gr.  Gds.  (17.) 
Conyers,  Charles  E.  Lieut.-CoL  unatt.  (17.) 
Conyngham,  Francis  N.  Marquis  of,  KP. 

GCH.  Lieut.-Gen.  (17.) 

Coodc,  H.  Comr.  B.N. 

Cook,  Henry  M^jor  100th  Begt.  (17.) 

Cooke,  A.  C.  CB.  Lieut.-Col.  B.E.  (17.) 

Cooke,  Thomas  C.  Lieut.  B.A.  (17.) 

Cooper,  Edw.  H.  Lt.Col.  (ret.)  Greii.  (ids., 

MP. 
Cooper,  Egbert  W.  Capt .  IJi  d  1 1  i^l  .  - . 

(17.) 
Cooper,  Uenrj        Mrtjor  l.H(e  QOl-.l.  N'.\\. 


Cooper,  J.  C.     Capt.  (rot.)  8th  or  King's  (17.) 
Cooper,  W.  Cooper    Maj.  late  Bedford  Mil. 

(17.) 
Cooper,  W.  S.  Capt.  B.N. 

Cope  Bichard.       Capt.  7th  Boy.  Lane.  iMil. 

(17.) 
Corballis,  James  A.  Lieut.  98th  Begt.  (17.) 
Corballis,  J.  B.  Capt.  (ret.)  10th  Bogt.  (17.) 
Corbett,  W.  A.  .  Capt.  62nd  Begt.  (17.) 
Corkran,  C.  8.  Capt.  Gren.  Gds.  (17.  1«.) 
Comes,  J.  E.  Capt.  B.E.  (17.) 

Corry,  Hon.  Henry  W.  L.    Capt.  Cold.  Gds. 

(U.) 
Corscadcn,  John  F.     Capt.  Queen's  Westr. 

Bifle  Vols.  (17.) 
Cosby,  T.  P.  Capt.  141  h  Begt. 

Costin,  C.  Capt.  late  14th  Begt.  (17.) 

Cotes, Charles  James  Lieut.  Gren.  Gds. 

Cottam,  George  F.  Comm.  B.N.  (17.) 

Cotton,  Corbet  Mujor-Gen.  (unait.) 

Cotton,  Thos.  F.  '  Staff  Surgeon  h.]). 

Costello,  T.  M.  Surgeon  K.N.  (17.) 

Coulson,  J.  B.  B.        Capt.  (ret.)  Bifle  Brig. 
Couper,  H.  E.  Capt.  70th  Begt.  (17.) 

Court,  H.  M.      Major  (ret.)  Madras  Army 

(17.) 
CoweU,  Sir  J.  C.  KCB.        Lieut.-Col.  B.E. 
Cowper,   H.        Capt.  late  King's   Genuau 

Legion 
Cox,  A.  C.  W.         Lieut.  12th  Boy.  Lancers 
Cox,  Francis  Edward  Major  B.E. 

Cox,  F.  K.         Capt.  late  25th  K.O.  Bordrs. 

(17.) 
Cox,  B.  Sneyd  Major  Hereford  Mil. 

Craigie,  Sir  Patrick  E.  KCB.      Gen.  Col. 

55th  Begt.  (17.) 
Cramer,  J.  H.   Lt.-Col.  (ret.)  Madras  Army 
*Craufurd,  F.  A.  B.  Capt.  B.N.  (17.) 

Craufurd,  J.  B.  Lieut.-Gen.  Col.  27th  Begt. 

(17). 
Craven,  Geo.  EABLof    Capt.  Warwick  \eo. 

(1/.) 

Craren,  J.  A.  Lieut,  late  Boy.  H.  Gds.  (17.) 
Craven,  Wra.  George  Lieut.  Gloucestershire 

Yeo.  Cav.    late  Lieut.  1st  Life  Gds. 
Crawford,  Thos.  MD.  Staff  Surg.  Major  (17.) 
Crawfurd,  H.  P.  B.  F.      Capt.  Madras  Staff 

Corps  (17.) 
Crawley,  H.  Owen       Major-Gen.  B.E.  (17.) 
Crawley,  Henry  Lt.-Col.  (ret.  f.p.)  20th  Begt'. 
Crawlcv,  T.  G.  Capt.  8th  or  King's 

Crawley,  T.  B.      Col.  (ret.)  6th  luniskilling 

Drags.  (17.) 
Creagh,  James    Major-Gen.  (ret.  h.p.)  86th 

Begt.  (17.) 
Creagh,  John  Capt.  5th  Northuni.  Fus.  (17.) 
Creed,  Henry  Lt.-Col.  Ist  MiddL  Art.  Vols. 

late  Capt.  Bombay  Amiy  (17.) 
Cremome,  A'esey  Lokd,  MP.     Capt.  Coldm. 

Gds.  (17.) 
Creser,  Tliomas  Com.  B.N.  (17.) 

Crevkc,  A.  S.  Capt.  B.E. 

Criditoii,  7/oii.  C.  V.  Ciipt.  Gien.  Gd«.  (1/.) 
Crirl^mev,  (.'!:ar]rs  J.     Opt.    late   D  ;r':::ni 

Art.  Mil.  07.) 
C'rorkor,    Henry,    MD.      Surijoon  -llh   In*" 

\\  V  At \\V>  .\»\  V  vw\\'v\'^5wV   VV L\ 


LIST  OP   ANNCAI.  SUBSCBlWtt. 


■Cioft,  C.  P.    Into  Aul.-Snrg,  yii:toriii  BLQa 

t  Croft,  W.,  Esq.  late  Amiat.-Accl.- Gen, 

•Crofton,  Slepben  S.  L.  Capt-  B.W. 

Crokot,CliM.F.Eiq.  WftrOfflM  (II.) 

Croker.Wni.      Mnjor(pet.)  S7tii  HeM.  (II.) 
Crombie.  T.  Miyor-Qen,  (onott.) 

CroBse,  Joahutt  O.    Uiijor  (rot,)  6Znd  Rest. 

Oi.) 
■CroBBmaii,  William  Uajor  R.E.  (1/.) 

Crowe.  S.  M.  Copt.  Keiit.  Art.  Mil. 

Croricr,  Baw«oQ  J.  Col.  (ret.)  Bomb. 

Armj  (U.) 
Croiicr,  Biaharil  Vicc-Adro.  (li.) 

Cruikshnnlt,  A.  R.  Lieut.  B.A. 

Cruilialuuk.  J.  D.  Lieut.  R.E. 

Cubitl.  T.      Lt.-Col.  Eag.sadBiiiiwnvToL 

Stnfr  Coros  (If.) 
•Cuffe,  O.  W.    Cnpl.  h.p.  Hot.  Mnnn*  Art. 

Adj.  WHlerTard  Art.  Mil.  (ll.) 
Culpopper,  J.  R.     Capt.  late  lith  Lt,  Drugs. 


m 


-rR-E. 


I 


CumbBrland,  C.  E.  Mnjor  . 

Ciirabcrlege,  N.    Cnpt.  lute  R.  E.  Mid. 
•Cuming,  W.  H.  Com.  R.K.  (,11.) 

Cumniiog,  Win.  C»pt.  Wth  Eflfit.  (IM 

Cunden,  J,  P.  Lieut.  R.A.  IIA) 

•auninghini,A.F.  Cnpt.  13th  Ligbiriif.(U.) 
Cuninghnm.W. J.  M. ©.C   Mnjor h.p.  Kiflp 

Brig.  (W.) 
•Cunniughiim,  H.  □.  P.     Paymi-.  (fot.)  B,N. 

Major  3rC  Hunts  Art.  (1'.) 
Cunninghnm,  J,  W.  n.    Copt.  Inte  2nd  Life 

Capt.  (ret.)  latli  Rojil 


Guanitigbiuue,  J'. 

.     hnaven  (U.) 
tCuppacp,  Biirko  h 

icSic.T. 

Ourric.  A.  D. 


:.-aeii.CoI.Conit.R.A, 
Capt.  RN.  (i;.) 
Lieut.  4l9t  R«gt.  (II.) 


Cuirie.  James  P.   Miy.CivilSor.  R.Vol».(l/.) 


Currii,  M.  J. 
Currie,  Roifccs 
Curti*,  A.  C. 
Curtis,  Jftmes  D. 
Ourtia,  Reginald 
•CurtJB,  Sejmour 
Cunnn,  Hon.  E.  O. 


Tice-Adm.  (i:.) 
Di>p.'ll.  Warwickshire 
Comr.  B.N.{li,) 
Comr.  R.N.  fll.) 
Lt.-Col.  R.A.  (li.) 
Comr.  R.Jf.  (llj 
Mqor  52nd  L.  I. 


I.  R.  W.  P.  CB.   '    Major- 

Miyor  North  Snlop  Yeo. 


Gen.  Col, 


7! 

f 


IACBE9.  Sir  B.  J.  GCB. 

Comt.  R.A.  {11.) 
Diikjn,  J.  II,        Surg.  lalo  St.  VJnccDt  Mil. 

(W.) 
Dalhou.i<!,  Hael  of,  KT.  GCB.      Into  Cupt. 

7!)th  Highlanders 

IrvinjiU',  Sir  U.  Bart.     Lt.-Col.  lute  7li>l. 

Iirniple,  J.  H.  K.     Uuj.-Ocn.  (rvt.)  Sco, 

hu.  CicU.  {\l.)  \     V"., 

lion,  CliorUa  Mi«.-Gcn. "C-fc..  l,\i:^\'Lie'9j»,'«TO.\..\^-S.- 


LisuL-Qsn.  C 


Dalzell,  Eon.  A.  A. 

4Slh  Bert.  (1/.) 
Damer,  S.L.  Dawaon       LifuL  DonttTn. 

Cut-.  Uto  C^t.  S.  F,  Od».  (I/.) 
DamPB.  T.  L.  Cant,  kw  BjL  (11.)   , 

Dampicr,  C.  L.  H.      Ensign  SSthR 

K.O.B.  (11.) 
Dangan,  Lord    Lt.-Col.  (ret.)  Coldm.  fl 
Dnnic),  R.  H.  Cupt.  ISUi  Bmal  S, 

DanieU,  C.  F.  T.  Lt.-Col.  S8Ih  Rwt.1 
Daniell,  Henrj  Col.  lal*-  Coldm.  Out.  I 
Daniel],  John  Mojor  ktaOBtbf 

Darlej,  W.  9.  Lieut.  Otli  P 

•Darling,  Sjilncj  M^jor  itlh  Fmtl 

DBrroch,  D.  Q.  A.  Mnjor  UnotU  ff 

•Dartmouth,   Eikl  of        Cai>t.  9Utl.  f 

Tohi. 
■Daubetiy,  A.  G.     Major  7lh  Fiuilicrt  (It^ 
Duubenj-.  E.        Capt,  (ret.)  58lh  R^,  (1'  i 
Dnubenj,  James  CB.  Col.  (rcl.)  fiSiid  lU?. 

Aaaigt.-Insp.  R«»erre  Forcw 
Daubenj,W.  A.  Capt.  SnlBuin  (I'l 

Dniibuj,  J.T.  Capl.  B.A.  il'i 

Daunt,  John,  C-  C.  ff.C      Cnpt.  Ueng.  Sut 

Corps.  (1/.) 
Davidson,  C.  B.  T-  Cliipl.  R  K  (II  i 

•DaTidson.  D.  Major  (ral.)  Bod 

ArmT,  Lt-Col.  Cilj  of  Edit..  Volt.,  (in 
Daridton,  Jno.  Surg.  (r«i.)  Bct.; 

AnnT  (II.) 
Davie,  'Sir  H.  R.  Ferguson,  BaH.  UP-  Ge:, 

Col.  T3rd  Regt. 
Davies,  Francis  John    Oon.  Col.  87i|i  Bf^ 
Davies,  Geo.  S.      Cupl.  h.p.  6lh  Dras.Udi. 

Adj,  CftT.  Depot  CauUtrbury  (It) 
Daviw,  Henrj-  F.  Lt.-Col.  Orni,  C 

(I'-) 
Davis,  Hugh 
Darison,  Sir  W.  K 

QueenV  (1/.) 
Dawson,  JTon.  E.  S.  Coinr.  1 

Dawson,  G.  A.  Lieut,  28rd  R.  W.  Fu« 
Dawson,  Rob,  N.  CW    B.K.  , 

Day,  n.  J.  Lt.-Col.  H.M.  Bom.  8Uff  Cta 
Deane,  B.  M.  Major  10th  Rept.  I 

De  Bathe,  U-  Pereeral  Major^O^n, J 
Do  Bloquifirc,  IiOBD       btc  Cnpt.  -Uk  W 

(II.) 


(II.) 
De  Gre;  and  Ripon,  Eabi.  (21.) 
•De  Hon«.7.  A.  F.  B.  Capl. 

Dc  Horsey,  W.  H.  BrauniKnt 

Gr.  Ods.  (W.) 
De  \a  Condfliniiie,  T.  Cspf .  h.p.  Ul 

Do  Locv,  John  CoL  (ivl,)  38»'  " 

Dc    La  Warr.  C.  E.  8.  W..  OB., 

Major- Gen.  (K.) 
Denison,  G.  B.  Lt.  E.  Knvt  *... 

Deliinon,  Jinn.  Juscpli  VIcd-Ai 

Dennis,  (Fames  B.       Mi^or-G*n.  (r 
Dennj  D'Areey,  A.  Caoin  X 

~De  Robeck,  Uusliags  S 


I.IgT  or   AHND&L  8UBBCRIBBBS. 


Do  Sslis,  Kodolpli,  CB.  CuL  (ret.  h.p.) 

8th  Huh.  ill.) 
•Denborough,  John  Col.  E.A. 

De  Teaiier,  J.  F.  11.  Lieut.. Colonel 

late  Inmlid  D.-pAt,  Ctutliun  (li.) 
DeTUoren,  O.W.       Lieut.  «th  R^gl.  (If.) 
DcierelliT.  JoBephua      Hajor-gcu.  (ret.  f.p.j 


Lieul.R.A.  (1'.) 

Cbpl.  K.A.  ill.) 

C»pi.  Ute  let  Life 


Dewar,  J.  R.  J. 
De  Wioton,  F.  W. 
DeWintoQ,  Waller 

Odi.  (U-) 
Do  Winton,  Wm.  Lt.-Col,  (rot.)  Bomb.  ArmT 

(II.) 
D'Eje,  W.  R.  Cflpt.  92nd  Jtegt.  (K.) 

Dick,  Wm.    M.D.  Dopt.  Insp.-Gcn.  HMpn. 

(i;.) 
DickuDB,  C.  H.  Col.  R.A.  Beug.  (II.) 

Dicke&Eoti,  P.  deM.        Lieut.  Roy.  Susaei 

h.  I.  Ua.  (1/.) 
DictpiUKm,  W.  Lieut,  late  R.  E.  1.  VuU.  (V.) 
Difkin«,C.S.9.  Cspt.kte  E.  3u»sciL.  I.  Mil. 
Di^liton.  T.  D.       Cupt.  (ret.)  Loud.  Riflo 

Bngaae  TdIb.  (1^) 
'Digireed,  W.  H.        Maj.  Hunla  Uil.  (II.) 
Dillon,  Hon.  Arthttr    Dpp.-Lieut.  Co.  Mayo 

ill.) 
Dillon,  H.  A.  Lieat.  Rille  BHg.  (1^) 

•DiUou,  Uartin  Col.  Bifle  Brig. 

ADCtolKe  Qi«wi.{l/.) 
Diaooj,  E.  J.        Capt.  Essex  Rifles  Ute  7lh 

Fu..  (U.) 
Dixaa,  George        Lt.-Gcn,  Col.  IQltL  Rpgt. 
DiioD,  John    Lt.-Col.  Inle  Orea.  Qd«.  (1/.) 
Diion.  Julin  Capt.  h.p.  uuatt. 

Diion,  Maolo;  C.  M.     Lieut.  8tb  or  King's 

(10 
Dixom  Wm.  Manly  HaU        Col.  R.A.  Supt. 

B07.  Smalt  Arms  Foetoi;,  EnGeld  (If.) 
DobiB.W.  A.   Capt.  (ret.)  12lli  Boj.  Lanfirs 

(10 
DobMUi,  O.  Vice-Adra. 

Dorter,  E.  3.        Dep.  Inspeetor-Glenenil  of 

Hoapitala 
Cohcrtj.  D.  H.  Capt.  (ret.)   3rd  Hubs.  (1^) 
Dolbj,  J.  E.  A.      Cnpl.  luU-  K.  York  Eiacs 

no 

DoniTile,  Sir  Charles  C.  W 

Dublin  Co.  L.  I.  Militia 
noiTiTflc,  W.  Major  (rot.)  WorMsttT  MJlilia 
DoiOTillf,  J.  W.  Col.  R_A.  (U.) 

DoticMter,  J.  B.  Lieut.  r3rd  Regt.  {\l.) 

«Doorlj,  M.         Capt.  Pnjtn.  Ist  W.I.  Ecgt. 
Dormer,  Hon.  J.  B.  J.        Capt,  Wancicksli. 

yco.CaV-  late  Capt.  7«li  Highlrs.  (1(.) 
Dorville,  John  W.  Capt.  R.N. 

■Douxloa,  A.  K.         Capt.  67th  Si'gt.  (lA) 
Doughu,  llenry  J.  Bear-Adui.  (W.) 

Dou^Im,  3*».  tiloddorl  Com.  R.N.  (U.) 

Dougloi,  fiirJohn,  KCB.         -  ■  -  ■    — ■• 

Iliehlaodera 
DoiigUa,  Joiin,  CB. 
Ui>ug1u.  Eobnrt.  CB. 
Dougiiw,  *V  Rob.  Ven;.  Sari. 

OA.  88Uk  Segt.  (U) 


Major  late 


Col.  late  71}th 

Majot^Geu. 
Oeu.  B.A. 
Lt.-Geo. 


Douglas,  £>V  Robert,  Sort.    Cipt. 

Rcgl.  (U) 

DougUi,  SholW  Capl.  H.N.  (H.) 

DowdeaweU,  J,  M.  Capt.  I2th  Eojal 

Downes,  H.  F.  Esq.  Armr  Agent 

Dowson,  C.  S.  Major  3rd  Biifls  (1/.) 

Dojlc,  Sir  C.Haslbgs,  KCMG..Major-Geii. 

Col.  70tb  Begt.  Lient.-QoT.  Hon  Scotia 
•Drake,  J.  Menin  C.  Capt.  B.E,  (It) 

Drake,  Thomaa  Oeoi^  Capl.  R.K, 

Dravson.  Alfred  Wilk«      Major  S.X-  Prof. 

of  SuTTcjing  Boy.  MiL  Arad.  Woolirich 
Drew,  Andrew  Vin-Adm.  (R) 

Drew,  P.  B,  Major  8th  or  Kings  (11.) 

DruDimoud,  Alfr.  U.    Cant,  late  Rifle  Bria. 

(10  « 

Drommond,  Edgar  A.  Ute  Lieul.  RJT. 

(W.) 
Driimmond,  John         Capt  W.  Z.  MiliUa. 

Ute  10th  Hubs,  (li.) 
Dmmmond.  John  Gen.  (II.) 

Drury.  Byron  Capt.  B.S. 

Duberly,  Wm.      Capt.  (ret.)  Gren.  Gds.  (U.) 
Durane,  E.  F.  Capt.  R.E..  InspecW 

Qeneral  of  Military  Prisons  (II.) 
Dacane,  F.  Major  (r«t.)  B.E.  (It) 

Diieie.  EutL  of  Lord  Lieut.  GlouceBterahii* 

(i;.) 
Dudgeon,  R.  C.  Myor  13lh  Regt.  OO 

Duff,  A.  M.     Capl.  (ret.)  74th  Highirs.  (K.) 
Duff.  Jamca  Moj.  late  23rd  B.  W,  Fus. 


(10 

Duff,  K.  W. 
Duff,  E.  W, 
Dumbrock,  DoTid.CB. 
of  Amiy  Hospitals 


Capt.  R.E.  (II.) 

Lieut.  B.N.  (U) 

Inspector-GeuoTM 


Capt.  3*th  B«gt. 

Capl-  B.A.  (li.) 

Capt.  W.  Cork  Art.  Mi 


Duneombc,  Mon.  A-  Adw, 

Duneombe,  Jfoa,  Cecil    Lieut.  Torksh.  Hm, 

Yeo.  CaT.    Ute  Capt.  1st  Lite  Gds. 
Duneombe,  C.  W.  Capt.  Ist  Life  Gd«. 

Dun.>ombe,  George  T.  Cnpt.  Ute  lOUi 

Kegt. 
Dundas,  Lawrence     Lieul.  Boy.  Horse  Gda, 

(I'-) 
Duiidos,P.  Colouel(rel.fp.)4TthBegl.(l/.)  J 
Dundas,  Ibomaa       Major  (ret.)  ISth  Regt.  J 

Dunlop,  Franklin,  CB.  Lieut.-Oen.  (ret  f.p.)>1 

Dunmore,  Eahi.  of       lale  Lieut.  Sco.  Fua.  J 

Gds.  do  L 

Dunuc,  Eiifltt  Rtn.  F.  Plunkett^  iSajor-Oea.  J 
unaH.  Lt..CoL  Com.  Queen's  Count t  MiL  J 
(If.)  » 

■Dunne,  J.  H.  LieuL-CoL  99Ui  8  _.. 

Dunauny,  Edw.  LoBS  Rear-Adn.1 

Dupuis,  Sif  J.  E.  KCB.  Gen.  CoL    \ 

Coml.  B.A.  (II.) 

D'Urbon,  Wm.  J.  Uaior.QeD. 

Col.  107th  Begt. 

Duj'houi,  r.  F.      Capl.  Uto  37lb  Eegl,  Adj. 


I 
I 

I 


Boyol  Cardigan  Ridce 
-  ai-le. 


Dur 


Lieul.  Col- 


tt«T  ©r  A*!rtjAt  8irasCTi%i!i«. 


Darnforil.  W.  A, 

Villa,  {it.} 
TJiirnral,  Chris.  B 
Dywn,  Edwnrd 

UysuH.J.li. 


IW.) 


Lieut.-Col.  Sup.  An 


fyl.  Ittto  3fd  Drag.  (!Js. 


Ca^.  ^Sra  B.W.  Fiia. 


KcMord.  Kob. 
(1/.) 

ICdtin,  CbnrliH,  CB.  Vimr-Ailinu'iil 

Edou,  John,  CB.  Oou.  Col,  3illi  Krgi. 

^Aea,  J.  Cuut.  latu  IJUi  Lt.  Drug.. 

,Ed(^^.  Wui.  HwuU  Lwut.-Gcn,   Col.   Wtli 

Light  Inf,  (»,) 
]{it(ttiliomii|;!i,  Horatio  3I*jor  late  W.  Essui 

Mil. 

Kilgar,  Joappli  llavthonio    Limit,  kte  B.A. 
£di[';tuiibE',  Jlun.  C.  E.  Lieut.-Col.  Qr.  Oit.. 

(I/.) 
Edgeumbe.  l'icr»         Ln>\il.  BrU  W,L  Kegl, 
£<lirell.  ITuTiT  E.,  CB.  Bciir-Ailinl. 

BdnHMidOB.  it.  Ciipt.  K.A.  {V.) 

'•Hdmondf.Hn.rj-   SUiTSurgeon  B.W.  (1/.) 
Jfdnmnd*.  Clmrica  Rcnr-Adm. 

ICilKurilB,  C.  A.  CB.  Major-Ounmil. 

liupcftiiig-0<in,  of  Ei'iTuiliiiB 
^dnords,  J.  B, 
'Sdward*,  KnMiatiiol  F. 
Edward* ,  Pfli<r 
Sitirai'dB,  floi.  W. .  Lii'iK. 

Qm.  to  tlio  ForcBs  (I'.) 
»Bgorton,i?o«.  Frauds    CupL,  B,N.  ADC. 

io  Ike  Q»f>  {II.) 
IcerMn,  F-  P-  Cupl.  B.N. 

•SgBrton.  F.  W.  Lieut.  R.N.  (]/.) 

HgBrloii,  Sir  P.  de  Mivl|tti»  Grey,  Barl,  MP. 

FES.  Lt.-CoL  Chwhire  ycomaarj  (l(.) 
Se^Mo,  p.  dc^  B.      Capt.  late  Coldu.  Ods. 

(li.) 
Saortoii,  San.  S.  J.  O.  Capt.  (ret.)  lit  Life 

Gdi. 


Major  B.E.  (U.) 

Crtpl.  B.N. 

Lieiit.-OBn.  (W.) 

.■CoI.Coldm.  Od«. 

Col.  Dept.  Ai(j. 


EUison.  R.  a.    Uimir  (kC.)  9tl]  I«Dt  D 
ElphinEtonf,  i?o».  J.  F.  B.   I'        --* 

Fu».  Ods. 
Elphinitoue,  John   Lt.-CoJ.Sl 
Eli'mgton,  F.  B.  ( 

Klririgluii.  W.  F.  Lt.-Col.  UtoSohFi 
Elwpj,  W.  C.  C.     Onpl,  (ret.)  7U>  U 

Inf.  (!'■) 
E!wj-n,  'Dioms9 

Supmnt«iidcat  ScliocJ  of  Otmn 
Enneld,  ViacoirnT.  MP.      Hon.  C 

MiddlPs:-!  Rojat  Rifi>» 
Ehglnod.  Sir  Bich.  GCB.  KH.       (fan.  t- 

H«[  Bcgt. 
Euehmd,  Ki('h<],  LimiL-Uol.  (rat.)  Ulb  H- 

(U.) 
Euniikiilpti.  W.  W.  Exw,or,  FRa  Cd.  i 

maiiagh  Mil  ilia  n.'.) 
EiTingtui>,A.C.    Hiilur-Gtia.  (rel.f.«iei  < 

K-O.u.  iHr.(i/.) 

Emufloii,  A.  J.  Lir  II 

Knliiiie,J.E]p1iir>»lom< 

Esplf,  BoljiTt,  E»q. 

Estridgi',  Oco.       Lt,-CoI.  Si.  K 

Ktane.  Sir  lie  Lory,  6CU.      G ...  ..  -  -  - 
BN-B.  Fm. 

Evons.  E.  T.  Eii«.  ofilh  B*^  O'  ■ 

Erans,  OeoTgo  Adm,  I'i 

E»«n3,  H.  D,      LieuU  (ret.)  lOtli  Huh     ]■ 
EtBn>.John    CapLfrKUeUiliii 
EvrfBgh.  U.  C.  I.-: 

Ewart,  Haiirj  P.  Cupi    J- 

Ew»M,  W-8.  Lt.-Col.  Clr    .    . 

E»ot«r,  MiBQCB of         CoL  .N..i 

MU.  ADO.  to  Ihr  Qw» 
BTre.Hmirj  Lieut.-Ocn.Col.GWU  R<fl  I 
"^yre.  Henry  E.        Copt,  Coldiu.  thlii  i : 
;yre,.»^rTinceDt,KC8I  CB.       Maior-i'. 

(ret.)  B.A.  Bengul  (1/ ) 

PABEB,  "W.  Batkca  AttyoH3fc  -. 

Fairfni,  T.  E.  Copt.  Qt.  H' 

Fnirtlouah.  J.  W.         CoL  (ret.)  63rd  K..- 
Folb,  John  Paym.  tttU  or  K" 

Fiinniug,  John        M^or  (ret.)  tf.  Irt  \V  ' 

Ei-^t. 
Fsnshnwc,  Charlta  iM  t  i 

"Parquliar,  Arthur  R..!-    ■  *  ■    ' 

Furqulinrson,  J.  B.    Ll.-Cul.  (r.  ■  ■ 


Xaleic,  Jowph  Capt.  Ute  Hoti.  Art.  Co. 
BUo,  Lohi',  MP.   Col.  Loud.  Sfo.  B.  Vols. 

(H) 
■Bldrnoii,  E.  H.  P.     Copt,  (rot.)  Beth  Beet. 
XlderloD.  Ediv".  M.,  Esq.    lalu  Hon.  Art.  Co. 

(II.  1«.) 
Elgpp,  C.  W.  Miyop  R,.A.  (1/.) 

Eliot,  Hon.  C.  (?.  C.      Capt.  (rrt.)  Or.  Qdi. 
•EUes,  W.  K.     Cftpl.  38th  Bcgt.  Dop.  AkL 
Atyi.-Gun.,  Bfrngal  (1(.) 
r  EUicombp,  Sir  Cliss.  Greene,  KCB.       Gcu. 
k      Cul.  Comml.  R-E,  Fawprtt,  R.  H. 

■.miiot.  Sir  VT.  H.  KCD,  KH.       Licut.-Gpn.    FoUdrii,  IJ.  M.     Ca 
Col.  Blit  K.O.L.I.  FcUowei.  Edirnrd 

miiot./fos.ChMh'BG.J.B.CB.     Vice-Adm.    FellowPn,  P.  H. 
EUia,  0.  D.  C.  ifsjor  (h.p,)  60th  Roy.    FeniiinR,  8.  W.  Licot-C. 

'  Bifln  (l'->  FcTgiuon.n.  A.  Lit^i.-Col.  (n 

' — L  n^  C.  Fitirrcix  Ci'Ol.*  K.  W>    V'\-W,  iEw-uUpinR,  F.^i 


*Far(]u1uir9on.  H.  H.  Lioul  ): 
FiimHi(,U.A.H.  Capt.  l>t  i'. 
Knrrell,  J.  Sidney  Wnjci 

ForTOll,SiduByB.    Cupt- K.  1-. 

Topogniphy  Boy.  SWIT  Col  - 
Farrington,  M.  C.       Capt.6!.i 

C«i)t.  31  z 
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LIST  OF  ANNUAL    SUBSCRIBERS. 


Fife,  J.  Cookflon  Lient.  65tli  Regt.  (1/.) 

Rlgfite.  T.  P.  H.  M.  Capt.  (ret.)  2nd  R.  N.  B. 

Dragoons 
Filktn,  B.  MD.  Surgeon  late  N.  Glouc.  Mil. 
Filmer,  Sir  £dm.  Bart,      late  Cornet  Rojal 

East  Kent  Yeo.  Cay. 
Finch,  J.  W.  Capt.  R.N.  (IZ.) 

Finucane,  George  Col.  (ret.  f.p.) 

Firebrace,  Frederick  Lieut.  Roy.  Eng.  (1/.) 
Fisher,  A.  A'Court,  CB.  Col.  R.E.  (1/.) 
Fischer,  J.  F.  Capt.  R.E.  Bo.  (1/.) 

Fitzgerald,  Charles,  C.P.  Lieut.  R.N.  (1/.) 
FiUgerald,E.  Lieut.-Col. late  98th  Regt. 
Fitzgerald,  M.  G.  B.  Capt.  h.p.  16th  Lancers 

(If.) 
Fitzgerald,  P.  S.  Capt.  2nd  Roy.  Lane.  Rifles 
Fitzgerald,  C.  C.  P.  Lieut.  R.N.  (U.) 

Fitzhugh,  H.  T.  Lieut.-Col.  R.A.  (1/.) 

Fitzjames,  Arthur  Chas.  Major  late 

93rd  Highs. 
Fitzroy,  Lord  A.  C.  Lennox  Col.  unatt.  {11.) 
Fitzroy,  C.  C.       Capt.  (ret.)  h.p.  68th  Light 

Inf.  (1/.) 
Fitzroy,  Lord  F.  J.      Lieut.-Col.  late  Grcn. 

Gds.  (1^.) 
Fitzroy,  PhUip  Capt.  5th  Fus.  (1/.) 

•Fitzroy,  RobertO'B.  Comr.  R.N.  (II.) 
Fletcher,  Alex.  Capt.  12th  Roy.  Lancers  (1^) 
Fletcher,  Sir  Henry  Bart.  M^jor  Surrey  Rifle 

Vols,  late  Lieut.  Gren.  Gds. 
Fletcher,  Henry  C.        Lieut.-Col.  Sco.  Fus. 

Gds.  (1/.) 
Fletcher,  T.  C.  Capt.  R.A. 

•Flower,  Lamorock  Capt.  3rd  Roy.  Sur.  Mil. 

(IL) 
Flower,  Stephen  Capt.  86th  Regt.  (1/.) 

Fludycr,  C.  Capt.  Gren.  Gds. 

Folch,  S.  V.    Lieut.  Mo  3rd  West  York  Mil. 

(IZ.) 
Foley,  Hon,  A.  F.  Col.  late  Gren.  Gds. 

Foley,  Son,  St.  Geo.  Gkrald  CB.      Col.  h.p. 

44th  Regt.  {II.) 
Follett,  B.  W.  Webb        Capt.  Coldm.  Gds. 

{II.) 
•Fonblanque,  E.  B.  de  Dep.  Com.-Q«n.  (1/.) 
Foot,  Alfred  G.  Lieut.  Roy.  Eng.  (1/.) 

Forbes,  J.  Lieut.-Col.  late  Coldm.  Gds. 

Forbes-Leslie,  Jonatlian  Lieut.-Col.  late  78th 

Highlanders 
Forb^,  Stewart    Major  1st  Roy.  Surrey  Mil. 
Forbes,  Sir  William,  Bt,      Major  Aberdeen 

Rifle  Vols,  late  Lieut.  Coldm.  Gtds.     {II.) 
•Forbes,  Hon,  W.  F.  Maj.  Leitrim  Rifles 

(1^.) 
Ford,  Chas.  Erskine  Col.  Comg.R.E.  Canada 

Ford,  Edmund  Twiss   Major-Gen.  (ret.)  R.E. 

Ford,  James  E.  Lt.-Col.  Sco.  Fus.  Gds. 

Forester,  Hon,  H.  T.  Lt.-Col.  late  Gren.  Gds. 

Forster,  B.  L.  Major  Roy.  Art. 

Forster,  F.  R.      Lt.-Col.  h.p.  4th  R.  I.  Dr. 

Guards 
Forster,  J.  Fitz  E.  Lieut.  4th  W.  I.  Regt. 
Forsyth,  James  Capt.  H.M.  Bcng.  Stafl'  Corns 
Fortescue,  Frands  Capt.  late  Sco.  Fus.  Gds. 
Forfe«cne,  H.  G.  Cnnt  (ret.)  Coldm.  Gds. 
•Fosberf,  &eo.  V.  W.€.  Major  H.  M.  Bengal 

Stnff  Corps  (U.) 
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Capt.h.p.  77th  Regt. 


Commr.  R.N. 

Capt.  R.N. 

Col.  h.p.  Gren. 


Fosbery,W.T.E. 

(1/.) 
Fowler,  G.  C. 
Fowler,  Robert  Dashwood 
Fox,  Augustus  H.  Lane 

Gds.  {II.) 

Fox,  Edwin  Capt.  (ret.)  Hon.  Art.  Co. 

Fox,  J.  T.  R.  Lane    Capt.  (ret.)  Gren.  Gds. 

(1^) 
Fox,  Maxwell  Commr.  R.N.  (1^.) 

Frampton,  W.  J.  Capt.  59th  Regt.  {11.) 

Frank,  P.  late  Assist.  Staff  Surg. 

Frankland,  Colvill     Capt,  103rd  Royal  Bo. 

Fus.  {11.) 
Franklen,  C.  R.  Capt.  Roy.  Art. 

Fraser,  Hon.  Alex.  E.   Lt.-Col.  late  Sco.  Fus. 

Gds.  (1/.) 
♦Fraser,  J.  Keith       Capt.  Ist  Life  Gds.  (1/.) 
Fraser,  James      Col.  late  72nd  Highrs.  (1/.) 
Fraser,  Thomas  Vice-Adm.  (11.) 

Fraser,  W.  Col.  unatt.  (1/.) 

Fraser,  W.  J.  Lieut,  late  1st  Tower  Hamlets 

Eng.  Vols.  {If.) 
Frederick,  Charles  Vice-Adm.  (1/.) 

Frederick,  Sir  R.  Bt.  Lt.-Col.  hite  2nd 

Sur.  Mil.  (1/.) 
Freeland,  Russell  G.      Ens.  (ret.)  4th  K.  O. 

(1/.) 
Freer,  C.  T.  Lieut,  late  7th  Fus. 

Frcese,  J.  N.A.  CB.  Maj.-Gcn.  (ret.f.p.)  R.A. 
Freeth,  Walter,  Esq.     Com.-in-Chiefs  office 

{11.) 
Fremantle,  A.  J.      Lieut.-Col.  Coldm.  Gds. 
Fremantle,  E.  R.  Capt.  R.N.  (1/.) 

Fremantle,  Fitzroy  W.     Capt.  Coldm.  Gds. 

(1/.) 
Fremantle,  J.  C.  S.  Lt.  (ret.)  2nd  Life  Gds. 

(H.) 
French,  H.  J.      Major-Ghm.  Col.  80th  Regt. 
French,  P.  T.       Lt.-Col.  (ret.)  Bomb.  Army 
Frobisher,  W.  M.     Capt.  34tli  Regt.       (1/.) 
Frome,  Edw.  Major-Gen.  R.E.  (1/.) 

Fugion,  Edw.  Major  unatt.  (1/.) 

Fulford,  Wm.  Major  (ret.)  R.A. 

Fuller,  F.  G.  A.  Capt.  (ret.)  R.  H.  Gds. 

FuUerton,  A.  G.  Major  late  2nd  Life  Gds. 
Fulton,  J.  J.  Major  H.M.  Mad.  Staff  Corps 
Fulton,  John  Lt  .-Col.  late  Indian  Army  ( 1/.) 
Furlong, Geo. W.  Capt  21st  R.N.B. Fus.  (1^) 
Furse,  P.  G.  F.,  Esq.  Dep.  Asst.  Corny. -(Jen. 
•Fyers,  Henry  Thomas        Major  h.p.  R.A. 

Col.  E.  and  N.  York  Art.  Mil.  (1/.) 
•Fyers,  W.  A.,  CB.        Col.  Rifle  Brig.  (1/.) 


GAGE,  E.  kte  Major  Sco.  Fus.  Gds. 

Gage,  Hon.  E.  T.  CB.      Col.  Roy.  Art.  (I/.) 
♦Gage,  Hon.  H.  E.  Hall  Lieut.-Col.  R. 

Sussex  L.  I.  Mil.  (1/.) 
Gago,  ViscouKT      Major  late  Sus.  Mil.  (1/.) 
Gahau,  Henry  Col.  late  5th  W.  I .  Regt. 

Galbraith,  W.  Capt.  85th  K.  L.  I.  (1/.) 

Galloway,  T.  J.  Maj.-Gen.  {IL) 

Galton,  Douglas,  FRS.       Capt.  (ret.)  R.E., 

Assist.  Under  Secretary  of  State  for  War 
Giunbior,  Oloupr^tcr.  C'H.    Major-Oen.  R.A. 
Gamble,  D.  ,1 .     Col.  (li.ij*.^  4tk  KW ^<V«^ 

Mid  ^^VA.^XVM  .-^>8A.-V^^Tv..  ^\'Ct?W5^.^^ 


\ 


Lt0T  or  tmivAx,  BOBBCietasim. 


II,  A,  Lieut.-Col.  &lh  R^H'- 

OauiHiell.  J.  H.  H.  C«pt.  Olii  Eegt.  (1(.) 

Gondj.  F.  BraDiln-lli  Litut.-Col.  lulu  B, 

Cumh.  Hil. 

Gardiner,  W.  Conimr.  It.N. 

OardntT.  G.  H.  Ciipl.  B.N.  (i;.) 
G«rdi)cr,  B.  O.  Lieut,-CoI,  H.M,  Mad.  Army 


Mfyor-Qen.  (ret.)  Boj. 


(II.) 
Gsrdiier.  W.  B. 

An.  (1/.) 

iirdTiie,C. 

Coldm.  Qd»,  {!'.) 
Owfortli,  E.  8t.  John  Com,  B.N.  (11.) 

■Ourlicli,  J.  W.  C«pl.  loeUi  HsRt. 

Q«rlieB,  Alim  P.  LoBD      Copt,  (rot.)  B.H. 

Gda..  MP. 

Cnpl.  etli  W.  York 


Osmlmm,  B.  E.  W. 
Mililis  HI.) 

flWTICll,  A.  P. 

Oarrelt,  J.  A.  T. 
0«n»tt,  Fnnd 


Copl.  mil  Hilsssra 
Cnpt.  Qrcn.  Odi.  (U.) 
iit.Roj'.lslDcTonY. 


Cav.  lateCapt.  SnlBmg.  Qda.    .     . 
•Oww*.  M.  C.  Liout.  S6thB*gt.  ill) 

Gftntin,  R,  L.  Lipiit.-U™.  (ret.)  B.A. 

Gmrrock,  Sir  Jolui,  KCB.  Major-Qcu.  Cumg. 

Nortticn.  District 
OaaMigne,  CIiiu.  Lieut.-Qen.  Col.  8Qth 

Begl.  (1/.) 
Baacoignc,  Clifton  Lt.-Col.  {ret.)  Oreii.  GUi. 
OMroienr,  Ernc.t  F.      Gen.  Col.  69!h  Eegl. 

(U.  1/,) 

i.Moimip.  W.  J.    Capl,  S«».  Fut  Qds.  (lA) 
Oean.  H.  Lieut.  E,  A.  (H.) 

e™i7,  H.  L.  Ciipl.  R.A.  (II.) 

Qodd™,  W.  L.  Capt.  D3rd  B*gt. 

■Brorge,  Cbmtflplier         StatT-Cotonip.  E.N. 


Lieut.-CDl.  late  Pajm.  4th 
Cspt.  3rd  Boj.  Lan. 


nun 


Mil.  (iV) 
GKbboii,  Arthur,  But.        Apcoimtant-Qon's. 

Wux  Offlpo  (II.) 

•GibfioM,  Chirlee  Commr.  BJJ.  (W.) 

Gibbons,  John  Surgi-on  Boy.  Art. 

Clinrle*  Cftpt.  2iid  Quoaii's  (H.) 

(Gibson,  Eobcrt  Capt.  B.N.  (U.) 

*GUbDrd,  Oca.  J.  Citpt  71>t  ILgU.  Light  In. 

(li.) 

>iipa,  John  C.  Captiun  B.N. 

■illbrd,  ViBcocsT  Cant.  B.N.  (1(.) 

Ifiillett,  Hcnr*        Capt.  13Ih  Light  Inf.  (II.) 

Oilmope,  A.  H.  Coranu-.  A.S.  (11.) 

Jirison,  Herbert        Natigiting  Lieut.  (1/.) 

lilpin,  Bich.  T.         Col.  Bedford.  MU.  KP. 

Kpps,  H.  Capt,  (ret.)  9th  Eegt. 

^ppi,  Boglnnld  L(.-CoL  Sro.  Fug.  Gda. 

llcie,  A.  C.       Col.  h.p.B.A.  Iiup.  of  Anuy 

SoilOolD 

II<»g.  C.B.  S.  Lieut.-Col.  h.p.  14lliBogt. 
Iloiu,  Btf.  G.  B.  MA.       Chiiplniu-Oi-ncnil 

tu  tU  VoKft  {11.) 

Blenmo.  Faniuljar  Lieut.  !Jth  E«g1.  (W.) 
Ji™,  rSirRioli.Q.  Capt.WuU\.\l.U«,a.. 
hn.  Siilnity  Cart        CiwiV.H.i&b  Bn?,  t,\l:i 

wibji.i.  ri  H-      c^ipi.uw  ivj  \rtiiAv, 

B,..irri.-....liirc  lliftL- Vo\' 


•Godninii,  A.  K.  Cupt.  6lli  Dnw.  Gd*.  t 
Godwin,  A.  A.     Licul.  103wl  Bot.  I"^ 

Fu..  (II-) 
Godwin— Aiiilcn  U.  ILCopt  H-M. 

Com  ^lI.) 
Goir,  Bobcrt  Charli^a    Ciint.  ISCh  I 
Goff,  Thoj.  Wm.     Caiit.lab —   " 

("■) 

OoldDcy.ArK.J.  E.MA.  ClMnUlHR.X.ti, 
GaldBmitli.  Georgf,  CB.  VK<e-A.dn>a 
Ooldaworthj,  W.  T.  Hojor  (unalLij 

Dlat  aiglilanden  (H.) 
Goum.  Sir  Wm.  M,        GCB.  FidJ  lUr-T. . 

Col.  Coldin.Ga>.(lI.) 
Goodl^nollgh,  W.  H.     Lieut.-Col.  B_i., ; r . 
GoodfelioiT.  W.  B.        Majotr-Om.  KZ.  (Uj 
Ooodlabo,  Q,  L.  S.C.         Col.  Coldn-A' 

ADC.  lo  Of  Qiwni 
GondlifTo.  F.  G.  Capl.  LonJim  Btde  Bi 

Vo!».  (H.) 
Goodeiuaii,  Darid  LJcuL-G. 

Gooldon.  G.  B.  LlaW.l 

Gordou,  Hon.  Alex.  CB.  Mjuot-Om 
Gordon,  O.  Graot  Lirut.-Col.  8mj,  ?iul 
Gordon,  George  nnniUtoii  Capt.  B.ti( 
Gordon,  Hbdit  W.  Em].,  CB.  Prin. 

Superiatendeiit  of  StorcB,  WoutBlcb 
Gordon,  J-  J.  B.     M^or  U.  M.  Beiiml  S 

Corps  (U.) 
Gordon,  John    Lt-CoL  iale  47th  BflfLU 
Gordon,  J.  8.        Capt.  (nrt.)  3rd  B— ^  " 
Gordon,  BoUirt,  W.  T.     Lieut  33t^ 

(II.) 
Gordon,  William  Tii 

Gordon,  "VV.  F.  F.       Capt.  £Olh  H«^ 
Gordon,  Co«nio  F.  M.  Uphl  IJIlfA 

Gore.  W.  B.  O.    Unior  latv  13tli  Lkliir 

MP.  ^T 

•Gort,  Viflcot'KT,  8.  P„  iSMior-Coam.  fl 

Mil. 
Ooiling,  Geo.         Capt.  3co.  Fu«.  (U$,  A 
Gosaet,  W.  D.  Col.  B-Jt-Q 

GoulbuFii,  Edwnrd         OoU  1^«  Qi«a.fl 
Gould,  F.  A.     Lt.-Col.  lat*  Snd  ~ 
Gould,  Henry  O.      Lt..iroI.  Ore 
Gould,  H.  C.      t^pL  (rc-l.)  U.»n«tUa3, 
Oould,  B.  F.  Liuul.  latqSljtl 


Capt.  iMa  Wk  m 


Mdjor^Jn. 


(II.) 

rower,  Eraimui 

lancers 
Grsuie,  See.  G.      Into  Mil.  Clin.  H 

8er.  (II.) 
Qrtdiiun,  Allao  Hamilton 

(ret.f.p.)    B.A.(1/.) 
Gmham,  C.  S.  Lieie.  B.A.  il'  ■ 

Gnhniu,  Donald  Duucau     Ckpl.  tatvCit^  ; 

Bifl™.  (II.) 
Omliom.  Gemld,  Q.C  CB.  CoL  K<" 

Eng.  (II.) 
Grnluiix,  H.  A.         Lieut,  lot*  7th  Fa»  U' 
QrahuD,  JJ.  L,     Comet  (tvL)   12ih  B'n. 


Ijancura 

QnOuuu,  U,  OUior 

Staff  Corp.  (H.) 


Capt.  H.  U.  iSmL-. 
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Ghraham,  T.  P.        Capt.  Sco.  Fu8.  GWs.  (1/.) 
Grange,  Chos.  Walter     Major  (ret.)  R.  Can. 

Ritlea 
Grant,  Edward  Fitzherbert    Col.  (ret.)  R.A. 
Grant,Gko.  Fox  Capt.  (ret.)  62nd  Regt.  (1^) 
Grant,  Henry  D.  Capt.  R.N.  (1^.) 

Ghrant,  Sir  James  Hope     Lieut.-Gen.  GMDB. 

Col.  9th  Royal  Lancers,  Quar.-Mast.-Gen. 

to  the  Forces  (11.) 
Grant,  John  Capt.  (ret.)  R.A.  (1^.) 

Grant,  John  M.    Lieut.-Col.  Assistant  Quar. 

Maa.-Gen.  R.  £.  (1/.) 
Grant,  J.  M.  Lieut,  (ret.)  25th  K.  O.  Bordrs. 
*Grant,  J.  M.   Maj.  H.M.  Mad.  Staff  Corps 

ill.) 
Ghrant,  J.  Thornton,  CB.  Maj.-Gen.  (ret.)  18th 

Royal  Lrish 

Surg,  (ret.)  Bengal  Army 


Grant,  J.  W. 

(U) 
Grant,  Wilmot 
Grant,  Wm. 


Lieut  Rifle  Brigade  (11.) 
Lieut.  9l8t  Highlanders 


Grant,  W.  B.  Captain  R.N.  {II.} 

Grant,  W.  F.  Col.  (ret.)  Bengal  Army  (1/.) 
•Grant,  W.  J.  E.  Col.  R.  A.  ADC.  to 

the  Qusen  (12.) 
Grant,  W.  L.  Lieut.-Col.  K.O.  Lt.  Inf.  Mil. 
Gratton,  A.  O.  D.      Lt.-Col.  (ret.  f.p.)  R.E. 

(1/.) 
Ghrares-Sawle  F.  A.    Lieut.  Coldm.  Gds.  (1/. ) 
Gray,  Basil  Capt.  unatt.  (1/.) 

Gray,  W.  J.  Lt.-Col.  R.  A.  (1/.) 

Graydon,  Qeo.      Major- Gen.  (ret.  f.p.)  Roy. 

Art.  (11.) 
Greathed,  Sir  £.  H.  KCB.    Col.  unatt.  (1?.) 
Greayes,  G.  R.    Lt.-Col.  70th  Regt.    Major 

of  Brigade,  Dover  (11.) 
Greaves,  R.         Lieut.-Gen.  Col.  40th  Regt. 
Chreen,  Andrew  Major  Rifle  Brigade 

Green,  G.  F.  Lieut.  70th  Regt.  (1/.) 

Green,  M.  S.  CB.  Lt.-Col.  H.M.  Bomb.  Staff 

Corps,  Resident  at  Khelat  (11.) 
Graen,  Sir  William  H.  R.  SCSI.  CB.      -Col. 

H.M.  Bomb.  Staff  Corps  (12.) 
Greenfield,  J.  T.  Lieut.  R.A.  (1^) 

Gieenhill,  Barclay  Major  Yic.  Rifle  Y.  (11.) 
Greenwood,  Wm.  Lt.-Col.  late  Gren.  Gds. 
Ghreer,  H.  Hanrar,  CB.  Col.  (ret.  h.p.) 

68th  Lt.  Inf. 
•G^oiT,  C.  H.  Lt.-Col.  Eng.  and  Rail.  Vol. 

Staff  Corps  (1/.) 
Gregory,  G.  B.  Capt.  kte  57th  Midlx.  Rifle 

Vols.  M.P.  (1^) 
•Gregson,  J.  D.  Lieut.  40th  Rest.  (11.) 

Ghreig,  J.  M.  Capt.  R.E.  (12.) 

Grenall,  Frederick  H.  Lieut.  15th  Regt. 
Greville,  A.  C.  Lieut.-Col.  unatt.  (1/.) 

Grey,  Hon.  Sir  Fred.  W.  GCB.  Adm. 

Grey,  Hon.  George  Adm. 

Grier,  J.  J.      Lieut,  (ret.)  15th  Regt.  Adjt. 

1st  A.  B.  Renfrew  Rifle  Vols.  (1/.) 
Ghrierson,  Crighton      Lieut.-Gen.  (ret.)  R.E. 
Ghiffith,  Julius  G.     Gen.  Col.  Commt.  R.A. 

Bombay  (1/.) 
Griffiths,  E.  St.  J.       Major  19th  Regt.  (1/.) 
Grifliths,  Leonard    Capt.  R. A  Prof,  of  For- 

tififation  Roy.  Mil.  Col.  Sandhurst  (V.) 
ChrimBton,  Walter  J.  Major,  R.  A.  {\l.) 


Grosvenor,  Hon.  R.  W.  MP.    Capt.  (ret.)  Ist 

Life  Gds. 
Grover,  G.  E.  Lieut.  R.E.  (11.) 

Ghrubbs,  Alexander  Lieut.  RA..  (12.) 

Gubbins,  Jas.      Col.  (h.p.)  23rd  R.  W.  Fus. 

Asst.  Adj. -Gen.  Malta  (12.) 
Guinness,  B.  Lee       Lieut  R.  H.  Gds.  (12.) 
Guise,  J.  C.  W.C  CB.  Col.  (ret.)  90th 

Lt.  Inf. 
Gully,  PhiUp  Lieut.  22nd  Regt.  (12.) 

Guy,  Philip  M.  Nelson,  CB.        li&tjor-Gen. 

Lieut.  Gov.  Jersey    (12.) 

HAINES,  F.  P.  Major-General 

Haldane,  G.  H.  J.        Capt.  64th  Regt.  (12.) 
Hale,  Joseph     Lieut.-Gen.  Col.  lOSrd  Regt. 

(1/.) 

Haliburton,  Alex.  F.  Capt.  late  Lane. 

Yeo.  Cav.  (12.) 
Halkett,  J.  Lt.-Col.  (ret.)  Coldm.  Gds. 

Halkett,  Peter  A.  Commr.  R.N. 

•HaU,  A  W.  late  Capt.  and  Adj.  80th 

Lancashire  Rifle  Vols.  (12.) 
Hall,  Basil  S.  de  R.  Capt.  R.N.  (12.) 

Hall,  E.  C.  Lieut.  R.N.  (12.) 

*Hall,  George  Lieut. -Col.  Diu*ham  Mil  Art. 

(12.) 
Hall,  John         Lieut.-Gen.  Col.  19th  Hubs. 
•Hall,  John  P.  Maj.  Paym.  6th  Dep. 

Batt.  (12.) 
Hall,  Julian  H.  Lt.-Col.  Coldm.  Gds. 

Hall,  Richard,  MD.      Asst.  Staff  Surg.  (12.) 
Hall,  R.  M.     Capt.  (ret.)  13th  Light  Inf. 

(12.) 
•Hall,  Robert    Capt  R.N.  Capt.  Sup.  Pem- 
broke Yard  (12.) 
Hall,  Sir  William  H.  KCB.  FRS.  Vice- 

Adm. 
Hall,  Wm.  King,  CB.  Capt.  R.N.  (12.) 

Hallett,  J.  A.,  Esq.  Navy  Agent  (12.) 

Hallowes,  John  Vice- Adm.  (12.) 

Halstcd,  E.  P.  Vice-Adm.  (12.) 

Halsted,  Lawrence  W.  Capt.  H.M. 

Mad.  Staff  Corps 
Halton,  Lancelot     Major  late  16th  Lancers 
Haly,  W.  O'Grady,  CB.     Maior-Gen.  Com- 
manding the  Forces,  Bengu 
Hamersley,  John  H.  Lieut.  22ud 

Regt.  ' 

Hamilton,  A.  C.  Capt  Roy.  Enflrs. 

(12.) 
Hamilton,  A.  Terrick  Capt.  late  7l8t  Hiehl. 

Lt  Inf  (12.) 
Hamilton,  Charles,  CB.  Lt.-Gen.  H.M. 

Beng.  N.I.  (12.) 
Hamilton,  Charles  E.     Lieut.-Col.  80th  Lan. 

Rifle  Vols.  (12.) 
Hamilton,  Lord  Claud,  MP.        Lieut.-Col. 

Donegal  MU.     (12.) 
Hamilton,  Fred.  Wm.  CB.  Major-Gen. 

Comg.  the  Division  of  Guards    (12.) 
Hamilton,  G.  R.     Lieut.  8th  or  King's  (12.) 
Hamilton,  J.  Glencaim  C.       Major  Lanark 

Yeo.  Cav.  late  2nd  Life  Gds.  MP.  (12.) 
Hamilton,  L.  H.  Lieut.-Col.  (ret  h.p.)  87th 

R.T.  Fus.  (12.) 
HamvltATi^  RobeH  GcoT^<i  C<i\.  1SJ&« 


mmmm 


I,  B.  W.  LI.-C0L  late  Qran. 

Im*.  (U) 

^■milton,  Tnricli,  Eu). 
Innillon.T.  Bnunetoii   C>^.B.  Art.(U.) 
laoiilUrn,  W.  II.  Pajm.  R.N.  (1/,) 

.Umley,  E.  0.  CB.       Col.  R.A.  Mem.  of 
i^Coundl  of  Kducalii 

menlej,  Clian.Eaq.       Aratj  Agent  (17.) 
SSauunenler,  FrviL       I^.-Col.  unatt.  i 
Quv.-Mu.  Qcneral.  Aldenhot  (W.) 

',  Fred.         Col.  (ret.)  GSOx  Rcg(, 

Sir  Andrew  S.  Sari.     Rear-AOm. 

B.  E.        Ueat.  Ulo  lit  Life  Ods. 

mbj.  lot.,  lUq.  lale  War  OlGce  (1^.) 

ukIj,  B.  F.  Lieut.  8th  or  Eing'i 

SsdIdt,  F.  a.      Capl.  late  Quwo's  Wi-Btr. 

'    EifloVoI*.  (U.) 

ar.  Wjndliam  E.  Major  Ule  Clh  Dr^ 
i,n.B.LioDt.  n.&I.Beng.SlairCorpe. 
m  Joacpli  Em.  lute  Ist  Sitrrej  Ridp 
».  (1/.) 

lanvtell.  Joseph         Lieut.-Oen.  (ret.)  B.A. 
lorroiirt,  F.  VcdBbliis  CoL  iale  Coldm. 

Ods.  (l(-) 
■Bardie,n  .B.Capt.HadilIiietonMil.Arl.(lf.) 
■  Batdmg,01iirle9,FR3L.FECtS.FS8.FAaL. 
Capl.  19rti  SoiTBT  Rifle  Tol«.  (11.) 
'Harding.  FiTUiFia'FTni,CB.        Col.  S2ad 
Jlrgt.  (It.) 

ToU.  '(11.) 

PS  Sam.  L  B.  CB.  Cfl.  Coldm.  Qib. 

rd*ick*,C.PhiUp,EiBtoC  FR8.  Admiral 

■) 

(,  Cliaa.  G.         Capt.  Ovea.  Qd,,  (1/.) 

lardy,  F.  Liput.-Col.  8*1.U  Kpj,1  ,  (1/.) 

lanly.  John      Maj.  Uili  Eojnl  Lancors  (17.) 

"are.E.n,  C.pt,  lUb  R^el.  (I/,) 

re  Son.  Kiclinrd  Lt.-Col.  Ule90lti  Regt. 

-  R.  D.  Ucut.  UUOii.  Rpgt.  (II.) 

•  SirT.B/irl.    Capt.  Ule  2iid  Lifa  Qda. 

■    d  F.  H.       Capt.  Sco.  Fiu.  Ode.  (II.) 

■    -     Lieut.  Sifl*  Brigade  (1(.) 

Lieut,  6II1  Fu<. 

Capl.  Sth  Fui.  ill.) 

r.i).  J..  Eaq-     Staudaril  Besr«r  Hon, 

a'  Sent. -al -Arm* 

g,  Henry  Dniry,  CB.  Col.  BE. 

_.  ...tt.  Edward         Major  lllh  n.u,  (1(,) 

rrinston,  J-     i>ep.  Purr,  latii  Army  Moil. 

Dw.  (1'.) 

brrinB'*"''^'  ^-  ^-  *'*P^  '™'*  ^*"''  ^8^' 


Hutingi,  ZToa.  O.  P..  CB.  ViitM<^ 

Hastings,  Sir  Thomu,  KCB-  A'lmirv 

nstchetl.OHir^  CapLSOUiBoralRidnU' 
Hatherton.  Loki>  CoL  Sod  ElO.  Staf  IL: 
Haltuti,  E.  H.  F.      Capt.  Ula  Kortlumptui 

MU.  (1/-) 
Hatton,  Tillien  Latoueli*      Livul -Col.  Uir 

Gren.  Ods.  (1/.) 
HaughtoD.J,  Capl   r.A     \ 

Hainlock,    Sir    IltDry,    Sort.    (II     f  C 

Col.  unatt.Aut.  A^j.-OvD.  Iiul  :»  1  . 
HawM,  G.  H.  LieuL-Cal.  9lii  i!. :t  MM 
Hawtiiis,  F.  K.  Commr.  B..V.il[,i 

Hftwlrins,  H.  C.  C»pl.  %X 

Hawkins.  Major  B.  Capt.  late  Qocra'i 

West.  Rifle  VoU.  (IJ.) 
Efl»t.UBK,  Jo!m  Lf--CoI.  Eng.  an.l  It.iWt 


Hbt,  LoKti  Arthur 

Hflj,C.  C.  LL-Gen.  C-fil.  ;i;iril  iiijn. 

CoinmandiaeaDirifion,knd  ticnt.-GAia' 

nor,  Cape  of  Good  Uopc  (1/.) 
Har,  ffon.  C.  B.     Lieut.<C«L  (ret.)  Sen,  fo 

Ods. 
Hbj.IL  M.  DnimmoQd  Lt.-CoJ  C :  V 

PeHh  Bifle* 
Hay,  St.  Son.  loBD  John,  CV    v 

R.X.  Lord CommiMioner of  t\r 
Hay  J.  C.Captain         93rd  Hi^Lhi    r, 
Haje,  J.  B.  Liful.  K.N  fUj 

*Hayea,JolmUontague,CB.  Copt  RJ(<Q^H 
Haync.  AnLur  N.  Ens.  MUi  BmcSH 

Hayne,  Rich.        Capt.  Ut*  b.p,  B.8.a^H 
Hayward.  H.  B.  i.\pt.  IStb  BeA.  OjB 

Henalay.  G.B.  Capt.  BoyalMnrinaL.  LJgM 
Hrath,  Edwin  Lieul.  h.p.  S6th  ImM 

Heath,   Sir  Leopold  Q.   KCB.  Capt.  UH 

Commo.  andSen.Offleer  tndiiui  (\*«n(IU 
HL-alhoote,  C.  T.     Majov  Bomb.  Staff  Com 

(1'.)  ^ 

Heathcote,  Eiutaoe     Major  Hani*  Mil.  iV 
Ilestlicole,  J.  A.   Commr.  late  H.U   lain-- 

Kflvy  (11.) 


O.W.Lt.-C^)L Entail. i  i;.     1 

Staff  Coipi  (in 
Hemionni,  Tbor  Hiiituu  Lt.-CoL  inl  I 

7Rth  High*. 
Hcnderwii,  E.  T.  W..  CB.  Lt-CoL  ILS.  (ll.f 
Hendcrion,  Josc-ph     Limt.  12th  Boy.  Im. 


kflDa.Edwd.A.J.CB.  Tice-Adm, (17.) 

n,OK>.  Alex.  Capt.  (ret.)7flUi  HiglirB. 

M»aor  B.E.  (in 

„„, Capl.  107th  BcKt.  (17.) 

^n  W.  A.  AM.-8ur.  HanK  Mil.  Art. 
-,11,  Goo,  Col.  unalt.  (U.) 

u,i  W  W.  Capt.  B.  Horse  Quarda 
:j«,Hark  Col.  (rel.)  S3rdBegt.(I/.) 
'    -         ~     n  Capt.  R.E. 

K>  Lt.-CoL  Snd  SoDi.  Mil. 


(17.) 
Hpudersoii,  W,  Major-Gen,  (jrt,*  BA. 

HendOTson.  W.  ITaUiuii         LieuL  K  H  (li  I 

Hcne«ee,  C,  W.».C. Major  (reMBtKHw 


(17,) 
Heoncll.  Boberl  Lieut,2."ni  K.  .! 

Henni>ll,S,Col.  (rot.)         Boiab:ii  >- 
Henni.,  W.  H.  Lieut,  h!},  .. 

Henry.  G.  C.  LioiiI..Col.  I;    ^ 

Hepburn,  Henry  P.,  CB.  C.I    - 

Od..  (17.) 
HerbeitiArthiir JMnea.CB.   Col   ■ 
Herbert.  C.  J,    Capt.  (nU)  Gn- 

^^?*y*'^-^  g*i»ftaAWUiD.  G.U-  ni  > 
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Herbert,  Hon.  Sir  Percy  E.,  KCB.  Major- 
Gen.  MP. 

Herbert,  B.  W.  H.  Comm.  R.N. 

Herbert,  Hon.  W.  H.  Lieut.-Col.  4th  W.  I. 
Regt.  (\L) 

Hereford,  Chas.  Capt.  2iid  Bait.  19th  Regt. 

(U) 
Hewett,  W.  N.  W^€,  Capt.  R.N.  (1^.) 

Heyland,  H.  K.  Sub-Lieut.R.N.  (1/.) 

Heythuyeen,  Gteo.  Van  Lieut.  14th  Regt.  (1/.) 
Heywood,  J.  M.  Capt.  R.E.  Bengal 

Heywood,  Wm.  Capt.  (ret.)  14th  Regt.  (\l.) 
Hibbert,  J.  Nembhard  Major  late  97th  Regt. 
Hichens,  Wm.  Capt.  R.E.  (1/.) 

Hifflgins,  T.  Gordon  Lieut.-Gen.  Col. 

^mmt.  R.A.  (l^.) 
Himns,  W.  F.  Esq.  late  Colonial  and 

War  Depte.  Capt.  Queen's  Weetr.  Rifle 

Vela.  (lO 
Higginson,  G.  W.  A.     Col.  Gren.  Gds.  (1/.) 
Hight,  Edward  Lieut.  R.N.R.  (1^) 

Hildyard,  Robert  C.  T.  Lieut.  R.E.  (1^.) 
Hill,  Edward  Rowley    Major-Gen.,  Col.  5th 

FU8.  (1/.) 
Hai,  Jo».Geoffroy,  R.  C.    Capt.  (ret.)  R.H. 

Gda. 
Hill,  Geo.  Stareley        Lieut.-Col.  N.  Salop 

Yeo.  Cav. 
Hill,  Henry      Capt.  and  Adj.  Cheshire  Yeo. 

Hill,  John  Major-Gen.  R.A. 

Hill,  John  Thomas  Licut.-General 

Hill,  Pascoe  G.  Chaplain  R.N. 

Hill,  Stephen  J.  CB.         Col.  Governor  and 

Commr. -in-Chief,  Newfoundland 
Hill,  Sir  William,  K.C.S.I.     Major-General 

(ret.)  Madras  Army  (1^) 
Hill,  W.  Col.  2nd  W.I.R.  (1/.) 

Hime,  Frederick  Capt.  Rot.  Engrs. 

Hime,  H.  W.  L.  Lieut.  R.A.  (1^.) 

•Hinchingbrook,  ViBCOuyT  Capt.  Gren.  Gds. 
Hind,  Charles  Col.  6th  W.  York  Mil. 

Hinde,  John,  CB.  Major-Gen.  (ret.  f.p.)  8th 

or  King's  (U.) 
Hire,  Henry  W.  Capt.  R.N.  (1/.) 

Hirst,  R.  A.  II.       Major  late  W.  Essex  Mil. 

{\l.  U.) 
Hitchcock,  n.  J.         :Major  2ith  Regt.  (1/.) 
Hodgson,  Geo.  E.      Capt.  (ret.)  4Mh  Regt. 

•Hodgson,  W.  C.  Col.  79th  Ili^rliw.  {\l.) 
Hogarth,  Alex.       Major  l»t  Aberdeen  Kiflc 

Vols.  (10 
•Hogarth,  Joseph  Capt,  43rd  Lt.  Inf. 

Hogg,  J.  M'Naghten      Lt.-Col.  late  1st  Life 

Gds.  (1/.) 
Hogg,  Adam  Lieut.  2nd  Bclooeli  Rept. 

{11.) 
Hogge,  C.  Neville  Lt.-Col.  Gren.  Gds. 

Holbume,  Sir  Tlios.  Wm.  Bart.  Connn.  R.N. 

{II.) 
Holcombe,  F.  Major  (ret.)  R.A. 

Ilolden,  Henry     Lieut.-Col.  late  13th  Light 

Brgs.  (1/.) 
Hollingsworth,  T.  S.        Surgeon,  62nd  Reg. 

(1/.) 
HoUUt,  E.  O.  Capt.  R.A.  {\l) 


Hohnes,  H.  R.  Lieut.  R.N.  {11.) 

Holmesdale,  Vibcount,  MP.  Capt.  late 

Coldm.  Gds.  (1/.) 
Holroyd,  Geo.  S.         Capt.  73rd  Regt.  (II.) 
Holt,  Alfred    Capt.  21st  R.  N.  B.  Fus.  (1^ 
Home,  D.  M.  Capt.  R.  H.  Gds. 

Home,  R.  H.   Lieut,  (ret.)  13th  Lt.  Inf.  (1^.) 
Home,  Robert  Cap.  R.E. 

Home,  Hon.  W.S.  D.Capt.  Gren.  Gds.  (1/.) 
Hood,  F.  W.  Viscount     Ll.-Col.  (ret.)  Gr. 

Gds.  (1/.) 
Hood,  W.  C.        Lieut.  2nd  Queen's  Royals 
Hood,  W.  H.  Commr.  R.N. 

Hooke,  H.  H.  Capt.  45th  Regt.  {11.) 

Hooper,  Fred.  Chas.  Lieut.  18th  Hubs.  (1^) 
Hope,  Chas.  Wm.  Capt.  R.N.  (H.) 

Hope,  Fras.  Capt.  late  R.A.  (1^.) 

Hope,  H.  P.  late  Mate  R.N.  (1/.) 

Hope,  H.  W.  Capt.  (ret.)  Gren.  Gds. 

•Hope,  John  E.  Lt.-Col.  R.A.  (1/.) 

Hopkins,  J.  O.  Capt.  R.N.  (1/.) 

Hopkinson,  C.  Esq.  Army  Agent 

Hore,  E.  G.  Capt.  R.N.  (1/.) 

Hornby,  John      Lieut.  Hon.  Art.  Co.  (1/.) 
♦Home,  E.  G.  Capt.  25th  Regt.  Major 

of  Brigade,  2nd  Brigade,  Malta  (1^.) 
Homer,  John  Capt.  late  55th  Regt. 

Horsford,  Sir  Alfred  H.  KCB.  Major 

General    Comg.  3rd  Brigade,  Aldershot 

(17.) 
Hort,  J.  J.       Col.  (ret.  h.p.)  4'4th  Regt.  (17.) 
Horton,  George  W.  Col.  late  7th  Drag.  Gds. 

(17.) 
Horton,  William  Capt.  R.N.  (17.) 

Hoseason,  J.  C.  Captain  R.N.  (17.) 

Hotham,  Beaumont  Lobp.  Gen. 

President  of  the  Institntion 
Hotham,  Charles  F.  Capt.  R.N.  (17.) 

Howe,  Eabl       Lt.-Col.  Leicester  Yeo.  (17.) 
Howes,  Geo.  Capt.  R.N. 

♦Hozier,  H.  M.  Capt.  8rd  Dr.  Gds. 

Topo.  Staff  (17.) 
Hozier,  John  Wallace       Capt.  2nd  R.  N.  B. 

Drags.  (17.) 
Hujrgins,  John         Capt.  20tli  I^riddlcpcx  R. 

Vols.  (17.) 
Hughes,  C.  A.  Licnt.  2nd  Life  Gds. 

Hughes,  J.  W.         Capt.  (ret.)  8th  or  King's 
Hughes,  T.  de  Bnshall        Lieut,  (ret.)  Cape 

M.  Rifles 
Hughes,  Waller  P.  Lieut. Coldm.  Gds. 

Hughes,  W.  J.  M.  Capt.  late  1st  Drag. 

Gds.  (17.) 
Huleatt,  Hugh,  MA.      Rev.  Chaplain  to  the 

Forces.  (17.) 
Hume,  Francis  A.  C:i])t.  R.N.  (17.) 

Hume,  Henrv,  CB.      Col.  (ret.)  Gren.  Gds. 

(17.) 
HumfrcT,  T.Blake         Lieut.  8th  or  King's 
JFumfrev,  Fred.      Capt.  2nd  Belooeh  Regt. 
Hunt,  li.  B.  Nuviijt.  Lieut.  R.N.  (17.) 

Hunter,  £d\%ard        Mtijor  (ret.)  G2iid  Regt. 

(17.) 
Hunter,  G.  W.  E.         Capt.  3rd  Hubs.  (17.) 
Hunter,  T.  Ml).  Deputy  Insp.-Gen.  of 

Hospitals 
Hunter, T.  R. Lieut.  H.M.Indian  Nary  (17.) 
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AdxD.  I 
N.  E.  (If.) 
Begt.  (IZ.) 


Leete,  Sir  H.  J.  Bt.  KCB.  KH. 
Lecman,  Joseph  Lieut.  B. 

Loeson,  B.  J.  JP.  Capt.  34th 

Lofroy,  J.  Henry,  FBS.  Major-Gkn. 

RA.  Dircctor-Cfeneral  of  Ordnance  (11.) 
Lo  Geyt,  W.  F.  Esq.  Mil.  Storekeeper  (IZ.) 
Legge,  Son.  Edw.  H.       Lieut.-Col.  Coldm. 

Gds.  (IZ.) 
Lcgge,  Compton       Lieut.  Oxford  Mil.  (11.) 
Legge,  jfiTo)}.  Heneage  Capt.  Ck>ldm.  GdB.(12.) 
I^gge,  W.  D.  Capt.  5th  Fus. 

Leggett,  B.  A.      Capt.  69th  Begt.  (12.) 
Legu,  George  Cornwall         Maj.  2nd  Boyal 

Cheshire  Mil  MP.  (12.) 
Lo  Ghrice,  Frederick     Capt.  Boy.  Art.  (11.) 
Leigh,  LoBD         Lord  Lieut.  Warwickshire 
Leigh,  H.  M.  C.         Capt.  Ghrenr.  Gds.  (12.) 
Le  Mesuricr,  A.  A.     Capt.  I4ith  Begt.  (1// 

Capt.  B.B.  (11 
Major  (ret.)  B.A.  (11. 


Capt.  67th  Begt.  (12.) 
Lieut.  70th  Begt.  (12.) 
Commr.  B.N.  (12.) 
Lieut.  Gt. 


Lempriere,  A.  B. 
Lempriere,  Henry 
Lempriere,  II.  B. 
Leniiard,  T.  G.  B. 
*Lenou,  John  F. 
Lennox,  Lord  A.  C.  Gt)rdon 

Gds.  (11.) 
Lennox,  Lohd  C.  Francis  Gordon       Lieut. 

Sco.  Fus.  Gds.  (12.) 
Leonard,  Peter  MD.  Insp.-Gen.  of 

Hosps.  and  Fleets  (12.) 
Le  Patourel,  Hy.      Cornet  Ist  King's  Drag. 

Guards. 
Le  Qucsne,  J.  C.  Capt.  12th  Boy.  Lancers 
Leslie,  Arthur  Col.  (ret.  h.p.)  40th  Begt. 
Leslie,  John  H.  Capt.  7l8t  High.  L.  I.  (12.) 
Leslie,  Thomas  Capt.  (ret.)  B.  H.  Gds.  (12.) 
Lerett,  Theophilus  J.     Lieut.  Stafford  Yco. 

Cav.  late  Capt.  Ist  Life  Gds. 
LeTinge,  Sir  Bichd.  Sart.  Lt.-Col. 

late  Westmeath  Bifles  (12.) 
Lewes,  W.  L.  Capt.  (ret.)  48th  Begt. 

Lewis,  Charles  Algernon      Lieut.-Gen.  (12.) 


Adm.  I  Lindsay,  Bobert  J.Llojd^.C.MP.  Lieut- 

Col.  Hon.  Art.  Co.  late  Lient.-Co!.  Scots 

Fus.  Gds.  (12.) 
Linton,  J.  K.    Master(ret.)  Indian  Nary  (12.) 
Listowell,  Eabl  of         Capt.  late  Sco.  Fu». 

Gtls. 
Litchfield,  E.F.        Lieut.-CoL  H.  M.  Beog. 

N.L  (12.) 
Litchford,  E.  B.  Lieut,  late  4dtli  Beng.  N.L 
Littledale, Edward  MajorlateljtBoy.Dnei. 
Lloyd,  C.  W.  Lieut.  10th  Begt.  (1?.) 

Lloyd,  FnmciB  T.        Lieut.  Boy.  Art  (12.) 
•Lloyd,  Thomas       Capt.  36th  Boy.  Siunex 

Begt. 
Lloyd,  Bev.  W.  V.  MA.  FBOS.    Naval  lut 

B.N.  (12.) 
Loch,  Geo.  Capt.  late  Duke  of  Lancn- 

ter's  Yeo.  Car.  MP. 
Lochner,  Christopher  P.  Capt.  36th  Middlx. 

BifleVols.  (12.) 
•Lock,  A.  C.  Knox    Lt.-Col.  50th  BefTt.(l/.) 
Lock,  F.  E.  Major  (h.p.)  15th  Begt. 

Lock,  H.  Major  108th  Mad.  Inf.  (12.) 

Lockhart,  Arch.  Inglis,  CB.  Col.  (let 

h.p.)  92nd  Highs. 
Locock,  Herhert  Capt.  Boy.  Eng.  (12.) 


Lewis,  G.  O. 

(12.) 
Lewis,  H.  F.  P. 
Lewis,  John  Edw. 
Lewis,  J.  Owen 
T^wis,  Robert 
Levcester,  E.  M. 
LeVland,  T.  N. 
Lcvland.  T. 


Capt.  (ret.)  7th  Boy.  Fus. 


Lieut.  B.A.  (12.) 
Lt.-Col.  (ret.)  68th  Bt. 
Lt.-Col.  late  37th  Begt. 
Capt.  7l8tHigh.  Lt.  Inf. 
Capt.  B.N,  (12.) 
Capt.  (ret.)  2nd  Life  Gds. 
Capt.  Denbigh  Yeo.  Cav. 
lute  Lieut.  2nd  Life  Gds. 
Liddell,  B.  S.  Capt.  10th  Hussars  (12.) 

Liddon,  Matthew  Lieut.  8th  or  King's  (12 ) 
Ligertwood,  T.  MD.  Surg.  Boyal  Hos- 

])ital,  Chelsea  (12.) 
Lindsay,  Sir  Alex.  KCB.  Gen.  Col. 

Com.  B.  A.  Bengal  (12.) 
Lindsav,  Bon.  C.  H.  MP.     Lieut.-Col.  11th 
Middlx.  Bifle  Vols,  late  Lieut.-Col.  Gren. 
Gds.  (12.) 


Lindsay,  G.  H.,  Esq.  late  Capt. 

•Lindsay,  Henry  Gore  Lt.-Col.  Breck- 

nock kitle  Yds.  late  Capt.  Kiflo  Brigade 

Lindsay,  ITon.  James    "Mtt^.-Cjw\.\a.U>^T^w. 
Gds.,  Inspector  Gren.  oi  "Rc^et^e '£oT^c^\\iv\\vt«^^'^.Qc.  k. 
(22.)  \    ^^.  V>a>k 

Liiid.^ttV,  Sun.  JamcBli.    "Lvcul.OciviTv.^^^.W.m't^,^^.^.^'^^ 


Lt.-Col.  late  Alih 


Capt.  (ret.)  Indisn 
0-.,     MD.,     KCB. 


Lodder,  Heniy  Coll. 

Begt.  (12.) 
Lodge,  W.  B. 

Army 
Logan,     Sir    Tliomas 

Director-Gen.  of  the  Army  Medical  De- 
partment (12.) 
Logic,  Cosmo  GK>rdon,  MD.        Surg.-M»or 

B.  H.  Gds.  (12.) 
•Lombard,  G.  C.  S.  Capt.  and  Adj.  Civfl  Sc^ 

vice  Vols.  (12.) 
Long,  Chas.  P.  Major  18th  Lt.  Inf  (12.) 

Longden,  Henry  Errington,  CB.     CoL  (ret 

h.p.)  10th  Begt.  (12.) 
Longfield,  F.  Capt.  8th  or  King's  (12.) 

Longford,  The  Eabl  of,  KCB.     Major.-Oen. 
Longmore,  Thos.  CB.       Dep.  Insp.-Gen.  of 

Hosps.   and   Prof.   Army   Med.    School, 

Netley  (12.) 
Loraine,  Sir  Lambton,  Bart.       Comr.  KS. 

(II) 
Loring,  Wm.  CB.  Bear-Adm.  (1/.) 

LoTcll,  John  Williamson,  CB.   CoL  Commg. 

B.E.  Sheemess  (12.) 
Low,  Alex.  CB.    Col.  (pet.)4th  Light  Drtg*. 
Low,  Sir  John,  KCB.  Gen.  Hi. 

Madras  Army  (12.) 
Lowe,  A.  Bear-Adm. 

•Lowe,  E.  W.  D.  CB.      Col.  86th  Begt.(l/.) 
Lowe,  W.  D.  Capt.  unatt 

♦Lowry,  B.  Wm.  CoL  47th  Begt 

Lowther,  H.  MP.  Major  Westmoreland 

and  Cumberland  Yeomanry  Cavairv  (I/.) 
Luard,  C.  E.  Capt.  K.E.  (1/) 

Luard,  John         Licut.-Col.  late  30th  Segt. 
Luard,  John  CB.  Lieut.-Gen.  (net.) 

Madras  Army  (12.) 

Colonel  h.p.  late  62nd 
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Looan,  0.  E.  Eabl  of,  Q€B.  Qen.  Col. 

Ist  Life  Ckls. 
Ludlow,  John  Mty.-Gen.  (ret.)  Beng. 

Arm  J  (1^) 
Lumsden,  H.  W.    Major  B.  A.  Madras  (1/.) 
LuBhington,  Sir  Stephen,  KCB.  Adm. 

{11.) 
Lynch,  Staunton  0*.  S.        Capt.  (ret.)  14th 

HuM.a;.) 
Lynch,  W.  W.      M%jor  Und  Queen'Sf  Major 

of  Brigade,  Chathun  (II.) 
Lynn,  James  Lt.-Col.  (rot.)  B.S. 

Lyon,  Francis  Capt.  B.A.  (1^) 

Lysons,  I).  OB.       Major-Gen.  Commanding 

Ist  Infiuitry  Brigade,  Aldershot  (1/.) 

MABEBLY,  Wm.  Leader  Lt.-Col. 

unatt.  

Machean,  Fred.  KH.  Lt.-Col.  late  84th 

Begt. 

McBean,  Wm.  Lieut.-Col.  (ret.)  Ist  W.  I. 
Begt.  (U) 

•MfcGwire,  E.  T.  St.  L.  Major  Ist  Boyal 
Begt.  (1/.) 

McClererty,  Wm.  A.  Lieut.-Gen.  Col.  108th 
Begt.  Comm.  the  Forces,  Madras        (1^) 

M'Clure,  Sir  Bob.  J.  Le  M.  Kt  CB.  Bear- 
Admiral*  (11.) 

M'Coy,  T.  B.  Capt.  late  65th  Begt. 

•M*Crea,  J.  D.  Capt.  B.N.  (1/.) 

M cOrea,  F.  B.       M^jor  (ret.)  8th  or  King's 

McCrea,  Joseph  Surg.  B.N. 

Macdonald,  A.  J.  J.      Lieut.-CoL  late  96th 

Begt.  (1/.) 
•McDonald,  A.  M.  Col.  7th  Bifle  Dep. 

Batt.  Winchester  (II.) 
Macdonald,  N.  Captain  5th  Fus.  (II.) 

Macdonald  (of  Clanranald),  Beginald  J.J. 

Gt.  Capt.  B.N.  (11.) 

MacDonnell,  H.  J.  Lieut  12th  Begt.  (lU 
Macdougall,  Patrick  L.  Col.  unatt.  (1/.) 
MacCh^eor,  Charles  M.        Licut.-Col  H.M. 

Beng^  Staff  Corps  (1^ 
•Macgrcgor,  H.  G.  Capt.  29th  Begt.  (1/.) 
M*Gx^or,  Sir  Duncan,  KCB.  Gen.  (1/.) 
M'Grigor,  Sir  Chas.  Sart.  Army  Agent 
If  cIUi«e,  J.  D.  Ldsp.-Gen.  of  Hospitals  (1/.) 
Mackay,  H.  A.  Lieut.  Boy.  Art.  (1/.) 

Maekay,  Henry  Fowler  Capt.  unatt. 

Mackenzie,  J.  D.         Capt.  (h.p.)  14th  Begt. 

(U) 
Mackenzie,  Kennett  D.  OB.    Col.  (h.p.)  late 

92nd  Highs,  (ly 
McKillop,  H.  P.  Capt.  B.N.  (1/.) 

Mackinnon,  L.  B.  Capt.  B.N.  (1/.) 

Mackinnon,  W.  A.  OB.  Staff  Surgeon-Major 
•Mackinnon,  W.  C.  Capt.  3rd  Buffs  (1/.) 
McLaughlin,  Edwd.  Capt.  Boyal  Art.  (1/.) 
•Maclean,  F.  D.  Major  18th  Huss. 

Maclean,  P.  Major.Gen.  (ret.  f.p.)  Boy.  Art. 
Maclean,  W.  C.  MD.  Dep  Insp.  Gen.  Prof. 

of  Medicine,  Fort  Pitt  (1/.) 
Maclcod,  D.  Miy.-Gen.  CoL  H.M.  4th  Mad. 

Light  Car.  (1^) 
MacLeod, Norman, Esq.  late  Lt.  Hon.  Art. Co. 
•JfflciiVer,  Darid    Capt.  2nd  Som.  Mil.  (11.^ 


•McMahon,  0.  J.  C^t  Boy.  Art  (1/.) 

M'Master,  y.  M.,  9.C.  MD.  Surg. 

78th  HigWrs.  (1/.) 
M'Murdo,  W.M.S.  CB.  Major-G«n. 

Commg.  1st  Inf.  Brig.  Curragh    (II.) 
McNair,  J.  A.  Fred.  Capt.    Boy.  Art. 

Madras  (IL) 
M'Namara,  Sir  Burton,  Kt.  Adm. 

Macnamara,  Fras.  *  Lt.-CoL  Clare  MiL 
Macnamara,  F.  B.  Capt.  93rd  BUghs.  (11.) 
Maonoil,  Hector  A.     Capt.  Edin.  or  Queen's 

Be^.  L.I.  MU.  (12.) 
Macpherson,  Evan      Major  late  14th  Light 

Dragoons  (IL) 
Macqueen,  D.  B.      Lieut.  75th  Begt.  (li.) 
Macqueen,  James  D.  Capt  unatt  (12.) 

Madan,  Wm.  Capt  49th  Begt.  (IL) 

Magill,  J.McG.  Capt  (ret.)  2nd  Queen's  (IL) 
M^gu^,  F.  B.  Capt.  B.  E.  (ILS 

Mainwairing,  Alfred  B.  Lieut.  B.A.  (1/.) 
Maitland,  0.  L.  B.  Col.  (ret.  h.p.)  Gren.  Gds. 

Major  Chelsea  Hospital 
Mfljendie,  Tivian  D.  Capt.  B.A.  Asst. 

Sup.  Boyal  Laboratory,  Woolwich  (IL) 
•Malan,  C.  H.  Major  75th  Begt   (1/.) 

Malcolm,  G.  A.  OB.         Lieut-Gkneral  Col. 

105th  Madras  Light  InfiEUitry  (12.) 
Malcolm,  B.   Major  (ret.  h.p.)  ItE.  Bombay 
Malcohn,  W.  Lieut.  10th  BesL 

Malet,  0.  St.  Lo.Lt-Col.  late  Sco.  Fus.  Gras. 
Malet,  H.  C.  E.  Lt.-CoL  Gren.  Gds. 

Malet,  Harold  E.        Captain  18th  Hussars 

(1?.) 
Mallet,  Hugh  Capt.  late  4th  Lt.  Drags.  (12.) 
Malley,  James     Lieut,  (ret.)  53rd  lU^gt. 
Malthus,  Sprdenham      Capt.  94th  Begt.  (12.) 
Malton,  W.  D.  Capt.  late  Scottish  Borderers 

MU.  (12.) 
Man,  n.  Garnet        Lt.-Col.  late  54th  Begt. 

Major  London  Eng.  Vols.  (12.) 
Manbv,  Charles,  FBS.       Lt.-Col.  Eng.  and 

Bailway  Vol.  Staff  Corps  (12.) 
Mann,  J.  B.     Colonel  (ret)  63rd  Begt.  (12.) 
Manners,  A.  C.  Lieut.  18th  Boyal  Irish 

Manners,  Lord  Geo.  John,  MP.    Col.  (ret.) 

B.H.  Gds. 
Mansfield,  Sir  W.  B.  GCSI.  KCB.        Gen. 

Col.  38th  Begt.  Com.-in-chief;  East  Indies 
Manson,  A.  B.  Col.  H.M.  Bom.  Army  (12.) 
March,  Wm.  H.     Maj.-Gen.  (ret.)  B.M.L.I. 

(12.) 
Margesson,  W.  G.      Miyor  80th  Begt.  (12.) 
Mamidin,  H.  B.      Mi^.  late  1st  BoTals  (12.) 
Markham,  W.  T.       Capt  late  Coldm.  GWs. 
Marriott,  H.  Christopher      Maj.  (ret.)  60th 

Boy.  Biflcs  (12.) 
Marryat,J.  U.  Capt.  B.N. 

Marsdcn,  Bichard  Lieut.  B.N.B.  (12.) 

Marsh,  J.  Paym.  E.N.  (12.) 

Marj«h,  Bobert  Maj.  late  24th  Begt. 

Marsh,  W.  D.  Capt.  Boy.  Eng.  (12.) 

Marshall,  F.  G.  Capt  13th  Begt. 

•Marten,  Francis  Capt.  B.N.  (12.) 

Martin,  Edw.      Lieut  late  28th  Mad.  N.  I. 

(12.) 
I  Martin,  Thoi.  Lt-Col.  (ret) 4th King's  Own 
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Li(;ut.-Col.  Sco. 
Cul.  late  4lh 


Ma«tin,«.>Win.  F.  KCB.  Adml  (li,) 
UortTn,  Cecil  E.  Licul.  (ret.)  CthCrttg.  Qda. 

ill.) 
Harrtn,  Wm.        Miiior  late  Eoj.  Art.  (!'.) 
Uut]',  n.  E.,  CB.,  MD.       Dep.  Insp.-Oen. 

Army  Uoapitals 
U>u!ie;,  Moa.  Lionel  E. 

Piu.  OdB. 
Moiwry.  So».  N.  H.  C. 

W.  Y.  Md. 
MolJit'eou.  ThoniDs  Licut.-Gon.  (II.) 

Mathpw,  B.  H.  Ciipt.  R.E.  Bomhoj(i;.) 
Mutsou,  E.  Mojor-aeu.  K.E. 

Vattlietrs,  F.P.    Cspt.  late  1st  SuawiKifle 

Vol..  (1/.) 

UatUiewK.  Meary  G.        Ens.  late  iitli  Sogt. 

Maude,  Eon.  Fmnds  Capt.  B,N.  (ll.) 

Hnudc,  G.  A,  CB.    Li9nt.-Col.  (ret.)  R.HA. 

Uau»9oll,  E.  E.  Capt.  KJ4.  (If.) 

laaU,  F.        Lieiit-Qmi.  CoL  86tli  Eegt. 

MflunBell,  F.  E,      U.-Col.  B.B.  Bong,  (l(.) 

"      *?e,  F.  Lieut.  E.1.  (It) 

ifaarleB  H.  Capt.  E.N.  (1/.) 

rohn    '         Lieut.  IIiuitB  Militia  (11.) 

,  Fred.  A.  Capt.  K.N. 

.  H.  F.  B.      Lt.-Ci)l.  late  CqIiIdi.  Qda. 

<ll,  J.  BalfoiLr  Tice- Admiral  {II.) 

.Majcock,  J,  O.  M^OT  14th  Eogt.  (1/.) 

'Sfayne,  J.  O.  Capt.  R.  E.  Madra*  III,) 

Uayne,  J.  T.  B.  Capt,  73rd  Hegt.  (It) 

•Mnjne,  Bii-L,  C,  OB.  Capt.  R.N.  (11.) 

""ajo.  John  H.  Lieut,  tote  West  Norfolk  Mil. 

(It) 
Hajo,  W.  R.  E»q.  Dep,  Asst.  Sup.  of  Store* 

(U.) 
Mayow,  OvorgeWjnell.CB.  Col.  h.p.  onalt. 

I)ep.  Quar.-Mas.  Qen.  IreUiid  (I/!) 
Meade,  E.  E.  Major  (ret.  h.p.)  8tli  or  Eing'i 

(10 
•Meaden,  Jas.  Capt.  Ceylon  Eiflea  (17.) 

Ueane,  John  Surg.  StolT. 

Mnehan,  Geo.  Walker  Licnt.-Col.  unatf , 
Melgiuid,  O.  J.  ViBcomn  Lieot  Scots 

■      Fu».  Gd»,  (It) 
"lolbr.  A.       Lieut,  (ret.)  Bth  or  King'a  (It) 
Itlville,  Hon.  N.  L.    Capt,  (rat.)  85lh  K.O. 
BordiTeni 
I  Jlclrille.  P.  LowrmcB  Kn«.  97tli  Regt.  (It) 
■■Mcnda,  Eerbort     Col.  (rot.)  2ad  West  I.  E. 
tlvndt,  J.  D.       Li«ol.-Ool.  2nd  W.I.  Bcgt. 
If  end*.  W.  B,  CB.  Rea^Adm.Director 

ofTraii«port«(lt) 
•jHcrranother,  Sir  W.  L.  CB.  KCSI.         Col. 
S.M.  Bo.  Staff  Oorpa,  Resident  at  Aden 
(H.) 
Wfthnon,  P,  H.  P,  Lord        Col.  R,  WUta. 

lletlmpn,  .ffoft.Paul  8.  Capt.  aco.FuB.Otb. 
'fc'jriek.  Aug.  W.  H.  Col.  Seo,  Fue.  Qdt 
HielicU,  £>r  JoliD.KCB.  Lt.-Oeti.  Col.  SGIli 

R«gt.  (in 
Kichell,  J,  EdwMd,  CD.      Lt.-Col.  B,H.A. 

„  m 

Jtiddleton.F.  D.  Lt.-Col.\\.  ^^ai^l'SCti 
I,  KcGt.  (1(.) 

fcddTet<m,  Sir  Girorgo  TII.BioWo,  Bart,  C1i, 
KSear'Admirnl  (11.) 


LonB.(lt) 
Uiddlelen,  W.  H.  Eiq.     Hod.  Corps  d 

•Mildmay,  Sir  Btnn,  Bart.  Lt.-CoL  H 

Yco.  Cav.  (It)      ' 
•Uildmar,  H.  A.  St.  J.      Capt.  Bide  Bi 

(It) 
Miles,  H.  E.  W.    Ueat.  (ret.)  6tli  F 
Millar,  J.  A.  Capt.  Bojal  BiumW 

Milier,  D.  Capt.  E-H.  (! 

Miller,  Frederic,  B-ffi.  Lt.-Col.  H.A.  (1 
Miller,  G.  M.  MnJor  79tU  Higlil..  (1 

Miller,  Robert  B.  CapL  R.N.  f 

MiUer,  T.  C.  Lieut.  *3rd  Erat.  fl 

Miller,  William  V.  Pario.r'"  ^ 

Miller, W,H.CB.  Maj.-Gen.  (i 

Army  (It) 
Millog,  Bon.  a.  W.  Lt.-Col.  East.  S 

Ca*. 
MiUington,  Walter      Lieut.  3ril  Eun  J 

VoIm.    (II.)  ^ 

MilKC.  J.  C-  Cot  (ret.)  fl.  ..  _ 

MilmoD,  G.  A.  Lieut.-CoL  Aoy.  Axt  fl 
Milne,  Sir  Alei.RCB.  Tico-Adminl  fi 
'  Commander-in-Chiof,  HoditemnMB  v 
Minohin,  F.  C.      Lt.-Col.  late  H-M-  B 

N.L  (U.) 

Minehin,  J.  W.  Paymaatw  6£nd  Begt  ft 
Minet,  C.  W.  Riq.  late  W.  Kent  yeoniM 
Miit,  Henry  W,  Capt.Eor.  EDHira.(I| 
Mofliit,  Boland  Ool.  kp.  n ' 

Moaat,  Roland  G.  Lieut.  8tli  or  Kiu^a  j 
Moffatt,  K.  M.       Co!,  (ret)  Rwjal  C 

(It) 

Molony,  C-  M.  Capt.  1 

Molony,  W.  M.  Maj.  late  tinA  B<et.g 
Molyneui,  W.  C.  F.  Eni.  2Snd  Be^  M 
MoncrieS',  AIbi.    Capt.  BdinburgU  A  " 


Lt.-CoI  8oota.l 


(It) 
•Moncrietr,  Geo.B 

Qds.  (It) 
Moncrieff,  L.  TS.  Lieut  BJf  J 

Monro,  Sax,.,  MD.  Surg.-Haj.  late  CoUai.'fll 
Monaon,  Hon.  D.  J.  Copt.  (rcL)  Klb  B 
■MontgomertOiA.W.J.  Cui)l.ai:>tliUtia.l 
Montgomerie,  ZTon.  G.A.  Lieuu  (reLlQ 

GdB.  (1/.) 
Monteomerie,  Sfr  Ptttrick,  KCB. 

R.X.Madru 
Montgomery,  G.  8.       Brig.>Gca.  Be,  k 
Montgomery,  W.  Bdirard  '  '    '  ' 

Fua.  Gd».  (It) 
Montresor,  Hcary  Edw.         I>ioDt.-0]L6l 

Gren.  Gd». 
*Moore,  A.  0.  Mont^mer;  Lt.-OiL  V: 

Moore,  H.  CB.  Lt.-CoL  (rot.)  B«Ti|t.  Ani . 
Moore,  H.  C.  Lieur.  E.B.  Botnba;  \'. 

Mnore,  John  C.        Caul.  Bifle  Bnitail*  !!>. 
Moore,  R.  C.  CB.       Hajoi-G«n.  CuL  i 
Roy.  Art.  Madras  (It) 
.  Uooce,  ThomaB  O.  C.      Uq.-Oen.  B.I 

i,\l4.        " -         -        -" 
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Horaj,  J.  0.  D.  S.  Capt.  28th  Bo.  N.I. 

Moreland,  Jos.    Capt.  late  Hon.  Art  Comp. 
^Morgan,  Horatio  Capt.  and  Paym. 

100th  Begt.  (LI) 
Morrell,  H.  Capt.  late  Essex  Bifles  (11.) 

Morrieson,  J.    Lieut.>Col.  (ret.  f.p.)  Indian 

Army  {11.) 
Morrieeon,  B.     CoL  (ret.  f.p.)  Indian  Army 

Morris,  Sir  Edm.  F.  KCB.         General  Col. 

48th  Begt. 
Morris,  Mark  Naval  Instmctor  (1/.) 

Morrison,  W.  L.  Lieut.-Col.  B.E.  (1^) 

Morse,  H.  B.  Dep.  Com.  General  (1^.) 

Morton,  C.  Brooke  Lieut.-Col.  (ret.) 

Bombay  Army 
•Morton,  G.  de  C.  Lieut.  6th  Begt. 

Moseley,  W.  H.  Capt.  (ret.)  60th  Boy. 

Bifles  (1^.) 
MMtyn,  Son.  M.  H.    Lieut,  and  Faym.  21st 

B.  N.  B.  Pus. 
Mostyn,  Hon.  Boger  Lt.-Col.  (ret.)  Sco.  Fus. 

GkLs. 
Mount-Charles,  G.  H.  Eabl  of     Col.  (h.p.) 

1st  Life  Gds. 
Mountain,  B.  F.  Major-Gen.  (ret.  f  p.) 

Boy.  Art.  (1^) 
Moysey,  Charles  John         Capt.  B.E.    (1^) 
Muncaster,  Lobd      Lieut.  Yorks.  Teo.  Cav. 

lateCapt.  BifleBrig.  (11.) 
Mundy,  A.  M.  Capt.  late  Notts.  Mil. 

Mundy,  Sir  George  Bodney,  KCB.  Ad. 

Munro,  Campbell  Capt.  late  Ghi^n.  Gds. 

Murchison,  Bod.  M.      Capt.  late  50th  Begt. 
Mure,   Wm.  Lt.-CoL  (ret.)    Sco.  Fus. 

Gds.  (1/.) 
Murray,  Aug.  Geo.  E.  Commr.  B.N. 

Murray,  John    Lt-Col.  late  Gren.  Gds.  (1^.) 
Murray,  John  Commr.  B.N.  (1^.) 

Murray,  Lohd  J.  C.  P.  Col.  (ret.)  Sco. 

Fus.  Gds.  (1^.) 

.  Murtogh,  John  Surg.  h.p.  6th  Begt. 

Mush,  John  Lieut.  I7th  Begt.  (11.) 

Mussenden,  W.  M^or  8th  Hussars  (1^.) 

Mylius,  F.  J.        Capt.  Paym.  61st  Begt.  (IZ.) 


Capt.  B.  A.  (11.) 
Major-Gkn.  Col. 


NANGLB,  W.  C. 
Napier.Geo.T.  C.  CB. 

96th  Begt.  (1^.) 
Napier,  Gerard  John  Capt.  B.N.  (IZ.) 

Napier,  B.  H.  Comr.  B.N.  (1/.) 

Nares,  G.  S.  Capt.  B.N.  (11.) 

•Nason,  Jno.  Lt.-Col.  6th  Dep.  Batt. 

Parkhurst  (11.) 
Nelson,  Thos.  MD.  Staff  Surg.  B.N. 

Nelson  W.  F.  Lieut.  Bov.  Art.  (11.) 

Nerille,  Edward  Lieut.-Col.  (ret.)  Sco. 

Fus.  Gds. 
Newdigate,  Edw.     Col.  late  Dep.  Batt.  Asst. 

Adjt-General,  Aldershot  (1/.) 
Newciigate,F.W.  Lt.-Col.Staffd.Bifle Volun- 
teers, late  Lieut.-Col.  Coldm.  Gds.  (1/.) 
Newton,  Samuel  Chas.       Lieut,  (ret.)  B.  H. 

(Ms.  (11.) 
Newton,  W.  E.       Lt.  IstMid.Eng.  Vols.  (1/.) 
Newton,  Wm.  Sam.  Mi^or-G«n.  h.p.  Coldm. 

M0 


I  Nioholetts,  G.     Miyor  Comdt.  27th  Bombay 

or  2nd  N.  I.  Belooch  Begt.  (IZ.) 
Nicholls,  Henry  Maj.  (ret.)  94th  Begt. 

Nicholson,  Henry  F.  Capt.B.N.  (11.) 

Nicholson,  Lothian,  CB.  Col.  B.  E.  (1/.) 
Nicholsol^  S.  J.  Capt.  B.A.  (11.) 

Nicoll,  Chas.  B.  Surg.-Maj.  (ret.  h.p.)  Gren. 

Gds. 
NiooUs,  Geo,  Green  Lt.-Col.  late  Gren.  Gds. 
Nicolson,  Sir  Fred.  W.  E.  Bart.  CB.,  Bear- 
Admiral  (11.) 
Nicolson,  Frederick       Lieut.  Boy.  Art.  (11.) 
Noble,  Ajidrew  Capt.  late  B.A. 

Nolloth,  Edward,  MD.  Staff  Surg.  B.N.  (1/.) 
Norbury  T.  C.  N.  Capt.  late  6th  Drag. 

Gds. 
Norcott,  Wm.  S.  B.  CB.        Major-Gen.  (1/.) 
Norman,  Henry        Lieut,  late  10th  Hussars 
Norman,  H.  W.  CB.  Major-Gen  H.M.Beng. 

StaffCorps,  (11.) 
•Norris,  Geo,  Goodwin  Capt.  2nd  Warwick 

Mil.  (11.) 
North,  C.  F.  Maj.-Gen.  (ret.  f  p.)  B.E. 

(11.) 
North,  J.  S.  D.  Col.  kte  Q.O.L.I.  Mil.  MP. 

(1/.) 
North,  B.  M.    Maj.(ret.)  Ind.  Army  (II.  10s.) 
North,  Son.  W.  H.  J.      Lieut.  Oxlbrd  Yeo. 

Cav.  late  1st  Life  Gds. 
Northey,  E.  B.      Capt.  late  62nd  L.  I.  (1/.) 
•Northumberland,  The  Duke  of        Lt.-Col. 

North.  Mil 
Nott,  A.  H.     Capt.  late  H.M.  Indian  Nary 
Nugent,  C.  B.  P.  N.  H.        Lieut.-Col.  B.E. 

(11.) 
Nugent,  C.  Edward        Lieut,  late  43rd  L.I. 
Nugent,  Sir  G.  E.,  Bart.  Lt.-Col.  kte 

Gren.  Gds.  (1/.) 
Nugent,  St.  G.  M  Lieut.-Col.  h.p.  uu- 

att.  (11.) 

O'BBIEN,  Donatus  Capt.  late  B.S.C. 

O'Brien,  E.  D.  C.  Lieut.  B.  E.  (1/.) 

O'Brien,  J.  T.  N.  Major  late  20th  Begt..(l/.) 
O'Brien,  B.  S.  Mai.  Staff  Officer  of  Penrs. 

(10 
O'Byme,  Bobert,  Esq.  FBGS.  Nary 

Agent  (IZ.) 
O'Connor,  L.  S.  CB. 

Jamaica 
O'Flaherty,  Bich.  James       Dep.  Insp.-Gcn. 

of  Hospitals  (1^ 
Ogg,  G.  W.  S.  MD.       Surg.  Mad.  Med.  Serr. 

Ogle,  Graham  Capt.  B.  N. 

Orilvy,  Thomas  CoL  Ute  2nd  Life  Gds.  (1/.) 
O^agan,  James,  Esq.  late  War  Office  (1/.) 
O'Hea,  J.  B.        Capt.  kite  25th  Begt.  K.  O. 

Bordrs.  (1^) 
Oldlield,  Chas.  J.    Lt.-Col.  (ret.)  Ben.  Army 
•Oldfield,  Bichd.  Capt.  Boyal  Artillery  (1/.) 
Oldficld,  B.  B.  Capt.  B.N.  (1/.) 

Oldham,  H.  H.  Capt.  48th  Regt.  (11.) 

Ommanney,  Frederick  Greene,  Esq.       Nary 

Agent  (1/.) 
Ommanney,  F.  M.  Lieut.  B.N.  (U) 


Maj.-Gcn.  Staff, 
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Omnuumej,  M.  F.  Lieut.  Bi. 

Onslow  Arthur  B.        Capt.  43rd  Begt.  (1/.) 
Onslow,  Arthur  Edw.      Lieut.-Col.  uAe  Sco. 

Fus.  Odfl. 
Ord,  Sir  Harry  St.-G.,   Kt.,  CB.     Major- 

Gkn.   (ret.  f.fp.)    BJ:.   Gov.  and  Com- 
mander-in-Chief, Singapore 
Ord,  W.  Redman      Gen.  Col.  Conmit.  B.E. 
Orkncj,T.  J.  Eabl  of  late  dth  BoybI  Lancert, 

and  late  Capt.  Commt.  Bucks  Yeomanry^ 
Orlebar,  Orlando  Comm.  B.^. 

Ormond,  W.  C.  Lieut.  5th  Fusiliers 

Ormsby,  Arthur  Capt.  unatt. 

OrmsbV,  Thomas     Capt.  late  9Snd  Highln. 
Osborne,  Eric  W.  Lieut.  Ist   W.  I. 

Rest.  (10 
O^trehau,  £.  S.        Capt.  H.  M.  Bomb.  Staff 

Corps 
Otwav,  Charles  Maj.-Gen.  B.A. 

Ouoliterlouv,  E.  T.  Capt.  R.A.  (1/.) 

OufhterlonV,  T.  H.  Capt.  R.A 

•Owen,  G.  *A.      Capt.  107th  Beng.  Inf.  (10 
Owen,  C.  H.     Lieut.-Col.  R.A.  Prof,  of  Art. 

Rov.  ilLl.  Academy,  Woolwich  il/.) 


PAGET,  C. H. M.     Lieut.  20th  Regt.  a^) 

Pa«et.  Lord  Geo.  A.  F.  KCB.  Major-Gen. 
Col.  7th  Drag.  Gds.  Inspec.-Gen.  of  Ca- 
valry (1/.) 

Pacet"  G.  E.  Comet  Leicester  Teo.  Cav. 
Tato  Lieut.  R.  II.  Gds.  (IZ.) 

•Facet.  Joseph       Capt.  l.-t  Derby  ^liL  (1/.) 

Paget,  Patrick  L.  C.  Lt.-Col.  late  Sco.  Fus. 
Gd*. 

Pakenham,  C.  W.  Capt.  Gren.  Gds. 

Pakinston.  JRi<fhi  Hon,  Sir  John.  S.  Bari. 
GCB.  MP. 

Palk,  Lawrence  II.  Lieut,  (ret.)  Sco.  Fus. 
Gd.-».  (U.) 

Pallisor,  E.  M.       Capt.  (ret.)  7th  Huss.(l/.) 

Palli3er,Wm.  CB.  Maj.  unatt.  late  18th 

Hus.   (1/.) 
Palmer,  Frederick  Lieut.-Col.  Sco.  Fus.  Gds. 
Palmer,  John  Capt.  R.X.  (1/.) 

Palmer.  !<ir  Roger  Barf.  Col.  2nd  Life  Gds. 
*rantc»r,  II.  G."  Major  22nd  Regt.  (1/.) 

•Parish,  II.  Wocnlbine  CB.  Lieut.-CbL  45th 

Rogt.aM 
Parke. Wni.CB.  Col.  h.p.  53rd  Regt.  (1/.  1*.) 
•Parker,  C  W.        Capt.  Uh  Royal  Middlx. 

^lil.  late  69th  Bogt. 
Parker,  Francis  Comet  (ret.)  12th  R. 

Lamvrs  (1/.) 
Parker.  Richard  Miyor-Gen.  (1/.) 

Parlbv,  Gev>.  Lt.-CoL  lote  4th  Regt.  (1/.) 
l*arlbv.  "SVm.  Major-Gen.  Col.  21»t  Hus.  (1/.) 
VarirelU  A.  Capt.  R.E.  (1/.) 

Parnell,  Hon.  ITy.  W.  Lieut,  late  R.X.  (1/.) 
Paruell.  W.  H.  Lieut.-Col.  Gren.  Gds. 

*i  H.    Lieut.  13th  Light  Inf.  dO 

Capt.  l?t  Somerset  Mil. 

) .   h.p .  R..  A.  lu* ^1 .  G en . 


Panona,  L.  H.H.  Lieot.  (hjiu)  JLB^  (U.) 
Parsoni,  Wm.  Drat  B.K.  (II.) 

P^ley,Chaa.  Lieiit.-CoL  B.  £.  {\l.) 

•Pasler,  M.  W.  B.  S.    Capt.  and  A^.  For- 
far and  Kincaidine  Hfl.  (II.) 
Pasley,  Sir  Thoa.  Sabine,  Bart.     Adm.  (12.) 
Patten,  Bi^ii  Ham.  John  WUson,  MP.   Cd. 

3rd  Roy.  Lane.  MiL  XZ>C.  to  tie  Qwtn 
Patten,  Eustace  J.  Wibon       Capt.  (ret.)  Ut 

LifeGda. 
Patterson,  David  AiVTnmn  Major  Parm. 

21st  Fusiliers  (1/.) 
Pwteraon,  W.  X.  L.    CoL  (ret.)  9Ut  Highn 

(1/.) 
Patton,  H.  C.  Capt.  2Snd  Regt 

Patton,  John         Lient.-Gen.  Col.  47th  Re^ 

(W.) 
Paulet,  Lord  Frederick,  CB.        Major^en. 

Col.  32cd  Regt.  a/) 
Paiton,  A.  F.       Lieut.  h.p.  1 1th  Hu*s.  (1/.) 
Payn,  Wm.  CB.  Col.  72nd  Hiehs.  (1^) 

Payne.  J.  B.        Capt.  late  4th  Middlx.  AzL 

Vols.  (1/.) 
Payne,  "\V.  R.  Commr.  R-X. 

Paynter.  John     Capt.  fret.)  Scot.  Fus.  Gds. 
Peacock,  Geo.  late  Ma:<ter  R.X.  (1/.) 

Pearce,  Fras.  G.  Paymr.  R.  >'.  (1/.) 

Pearse,  Geo.  G.  M^or  Roy.  Art.  (U.) 

•Ptarson,  C.  K.      Lieut.-Col.  3rd  Buffs  fl/.) 
Pearson,  F.  B.  Capt.  late  1st  R.  Chesh, 

Mil.  (1/.) 
Pearson,  BL  L.  O.      Lieut.-Col.  (ret.)  Qm. 

Guards. 
•Pee!,  A.  Lennox  Col.  52nd  Lt.  Inf 

Peel,  Cecil  Lennox      Lt.-Col.  Sco.  Fus.  Gds. 
Peel,  Biff  hi  Son.  Jonathan  Lieut.-Gen. 

Peel,  J.  Flovd         Capt.  hite  Sco.  Fus.  Gds. 

ill.) 
Pellcw,  PownoU  W.  Commr.  R.X.  (1/.) 

Pemberton,  C.  P.  Lieut.^'ol.  (ret)  Sco.  Fas. 

Guards. 
Penfold,  F.  Paym.  R.N.  (ir) 

Pennant,  Hon.  A.  H.  Douglas        Lieut.-Col. 

Gren.  Gds. 
Pennefather,  Sir  J.  Lysaght,  OCB.        Gen. 

Col.  22nd  ReiTt. 
Pennefather,  R.~D.  Major  E.  Kent  MiL 

Pennefather,  B.  P.  Lieut.  B.£.Madru 

•Pemiethome,  L.  P.  Lieut.  R.  A.  (1' ) 

Pennington,  Edward,  Esq.     War  Office  (!'•) 
Penrhvn,  Lord  E.  G.  D.    Col.  Comt.  RotsI 

Carnarvon  Rifles  Mil. 
Pepys,  Edm.  Lieut,  late  1st  Drag«. 

Perceval,  Jno.  J.     Lt.  (ret.)  17th  Regt.  {\i) 
Perceval,  Spencer  Major-Geo. 

Percival,  Ernest  A.  Capt.  late  11th  Hus«.(l/,) 
Percy,  Hugh  Manvers,  Lord,  ©.C.  ^laj.- 

Gen.  (ret.  h.p.)  Gren.  Gds. 
Perigal,  ITred.  Esq.  Admlmlty  (V.) 

Pester,  Henry  Lieut.-Gen.*  R.A. 

Petre,  John  Bamev  Capt.  late  l:«t  Dn:?. 

(1/.) 
•Perrie,  Martin  Major  97th  Regt.  (V.) 

Petrif,  Samuel.  CB.    late  Dircc.  of  the  Con- 

'5<nV.o\\.  Jj^Vr  i^«s;rft>yciNK  .TiaTl.    Cant.  (n<) 
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Moray,  J.  0,  D.  8,  Cnpt.  28tli  Bo.  N.I. 

Moreland,  Jot.    Capt.  taUt  Hon.  Art.  Comp, 
•MorgsQ,  Horatio  Cspt.  andPuji 

lOOtli  Bcgt.  (If.) 
HoiTcll,  U.  CapLlatQ  Esiei  BiSeii  (U.) 

UotrieBon,  J.    LLeut.-Col.  (ret.  f.p.)  laclian 

Annj  (1'-) 
Morrieaoa,  B.     CoL  (ret.  f.p,)  Indian  Army 

(II.) 
Morra,  Sir  Bdm.  F.  KOB.  General  Co!. 

49th  Begt. 
Morris,  Mark  Naval  loBtruct^r  (\l.) 

Morrison,  W.  L,  Lieut.-Col.  R.E.  (i;.) 

Morse,  U.  B.  Dcp.  Com.  General  (1/.) 

Morton,  C.  Brooke  Lieut.-Col.  (ret.) 

Bombay  Armj 
•Morton,  G.  de  C.  Lient.  Gtli  Rvgl. 

Hoseler,  W.  H.  Capt.  (ret.)  eOtli  Boy. 

BlflM  (U) 
Mattrn,  Son.  U.  H.    Lieut,  and  Fajni.  Slst 

B.  N.  B.  Fua. 
Moatyn,  Hon.  Soger   Lt.-Ool.  (ret.)  Seo.  Fus. 

Od«. 
Mounl-Chm-lea,  G.  H.  EiKL  of      Col.  (h.p.) 

Ist  Life  Gd-r. 
Mountain,  B.  F.  Major-Gen.  (rot.  f.p.) 

Boy.  Art.  (1(.) 
Moyoey.  Charles  John         Capt.  B.E.    (11.) 
Unnonster,  Lohd      Lieut.  Yorks.  Yea.  Cnr. 

laU  Capt.  Bifle  Brig.  (11.) 
Hunily,  A.  M.  Cupt.  lalo  Notts.  Mil. 

Uuody,  ffii-Gcorge  Eoduey,  KCB.  Ad. 

Hutiro,  Campbell  Capt.  laic  Qron,  Ods. 

HuTchison,  Bod.  M.      Capt.  late  SOt.b  Bpgt. 
Muiw,    Wni.  Lt.-Col.  (ret.)    Sco.   Fns. 

Gds.  (1/.) 
Murray,  Aug.  Geo.  E.  Conirar.  R.N. 

Hurmy,  Jolin    Lt..Col.  late  Orcii.  Gds.  (!/.} 
MuTTBy,  Jalm  Commr.  B.N.  (If.) 

Hurray.  Loed  J.  C.  P.        '  Col.  (ret.)  Sco. 

Fua.  Gda.  (It.) 
Murt«g1i,  John  Surg.  h.p.  6th  Begt. 

Mush,  John  Lieut.  17lh  Begt.  (U.) 

W.         M^jor  8lh  HuBBST*  (11.) 
Capt.  Paym.  61st  Hcgt.(l/.) 


Capt.  B.N,  (11.) 
Comr.  B.N.  (II.) 
Capt.  R.N.  (U.) 
Lt.-Col.  6lh  Dop.  Batt. 

Staff  Surg.  B.N. 
Lieut.  Boy.  Art.  (1/.) 
"  it.  (    ■  ■  ^ 


GLB.W.C. 
f,Geo.T.  C.  CB. 
eeth  Begt.  (11.) 

Napier,  Ou'ard  John 

Napier,  B.  E. 

Narea,  G.  S. 

•Nason,  J  no. 
Parkliurrt  (11.) 

Nelson,  Tho8.  MD. 

NeUon  W.  F. 

Hciille,  Edward  Liout.-Co[.  (i 

Fua.  Gdg. 

N«wdigate,  Edv.     Col.  lata  Dep.  Batt.  Aast. 
Adjt.-QcneTal,  Aldershot  (1/.) 

HewdigBte,F.W.  Lt.-Col.  Blaffd.Bifla  Volun- 
teer), lale  Lieut.-Col.  Coldtn.  Gda.  (I/.) 

Newloo,  Samuel  Cliaa.        Lieul.  (ret.)  B.  H. 
Gds.  (If.) 

Newton,  W.E.        Lt.latMid-Eng.Voli.(10 
iniWrn-Sam.  Major-Gen.  h.p.  Coldm. 


1 


Nicholetta,  G.     M^"or  Comdt.ETtliBombw., 

or  Etid  N.  1.  Belooeh  Begt.  (1/,) 
NichoUs,  Henry  Maj.  (ret.)  04th  Begt 

NichoIsoD,  Honry  P.  Capt.R.N.  (U.) 

Nicholson,  Lolhiao,  CB.         Col.  B.  E.  (If.) 
Nicholsou,  8.  J.  Capt.  E.A.  (If.) 

NicoU,  Chas,  B.  Sarg.-Maj.  (rtit.  h.p.)  ffron. 

Gds. 
Kicolla,Qi!i>.  Green   Lt.-Col.  late  Gren.  Gds. 
Kioolson,  Sir  Fred.  W.  E.  Bart.  CB.,  Boor- 
Admiral  (If.) 
Nieolflon, Fredariek        Lieut. Boy.  Art.  (12.)n 
Noble,  Andrew  Capt.  lateR.^^ 

NolloUi,  Edward,  MD.  StaffSurg.  E.N.  (llSt 
Norburj  T.  C.  N.  Capt.  late  Gth  Drafcl 

Gds.  I 

Norrott,  Wni.8.  R.  CB.       Major-Geu.  (It™ 
Normou,  Henry        Lieut,  late  lOtli  HussaHA 
Norman,  H.  W.  CB.  Major-Gen  H.M.BmttM 
ataffCorpa,  (If.)  ■" 

•Norria,  Geo.  Goodwin   Capt.  2nd  Warwiia 

Mil.  (11.) 
North,  C.  F.  Moj.-Qeo.  (ret.  f.p.)  B.B 

North,  J.  B.  D.  Col.  kte  Q.O.L.I.  Mil.  MP."] 

(If.) 
North,  R.  M.    MBJ.(ret.)  Ind.  Army  (1?.  lOt.) 
Korti,  Son.  W.  H.  J.      Lieut.  Oiford  Too. 

Car.  lat«  lat  Life  Gda. 
Northey,  E.  B.      Capt.  late  62nd  L.L  (U.) 
•Northumberland,  The  DUXB  of         Lt.-Col. 

North.  Jlil 
Nott,  A.  U.     Capl.  lalo  H.M,  Indian  Navy 
Nugent,  C.  B.  P.  N.  H.        Licut..Col.  B.K. 

(If.) 

■   "  "'        '         Lieut,  late  43rd  L.I. 
(.  Lt.-CoI.  lalo 


Nugent,  C.  Edward 
Nugent,  Sir  G.  E,,  1 

Gren.  Gds.  (If.) 
Nugent,  at.  G.  M. 


Lieut.-CoLb.p.  uu- 

Capt.  late  R,.S.C. 
Lieut.  B.  E.  (H.J 
lale  20th  R<igt.(l/.) 
O'Brien,  B.  S.  Mai.  BtalF  Officer  of  Penr*. 
(1/.) 
O'Byroe,  Robert,  Esq.  FRGS.  Nutt 

Agent  (i;.) 
O'Connor,   L.   8.  CB.  Maj.-Gcu.  Htafl; 


O'EELEN,  Donalua 
O'Brien.  E.  II.  C. 

;n,  J.T.N.    Majo 


0' Flaherty,  Bieh.  James 


,  (."'I 


Insp,-Geii. 

Surg.  Mad.  Ufld.Serv. 


Ogle,  Graham  Capt.  B.  N. 

Ogiliy.  Thomas  Col.  late  2nd  Lif<^  Gda.  (1/.) 
O'Hagan.  Jamea.Esq.  late  WarOfflce  (If.) 
O'Hoa,  J.  B.        Capt.  ]Me  25tli  Beet.  K.  O. 

Bordra.  (11.) 
Oldiield,  Chas.  J.   Lt.-Col.  (ret.)  Ben.  Army 
"Oldfleld,  Rluhd.  Capt.  Bojal  ArtUlcry  (If.) 
Oldfleld,  E.  B.  Capt.  E.N.  (II.) 

Oldham,  H.  H.  Capt.  4Sth  Begt.  (If,) 

Ommaniiey,  Frederick  Greene,  Etu.       Notv 

Agent  (If.) 
Oaunannej,  F.  M.  Lient.  R.N.  (K ' 

Ommancey,  H.  M.       Lieut.  H.N.  (If.) 
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•Batoliff,  0.     Lieut.-Col.  Ist  Warwick  Bifle 

Vols.  (1^.) 
•BawlinB,  John  Capt.  4S0i  Bogt.  (11 

BawliBon,  Gbor^e    M%j.  late  1st  W.I.U.  {11 
Sead,  Constantine    LL-Co1.  h.p.  Boj.  Staff 

Corps  (1/.) 
Beadf  C.  C.  Surg.  Ghren.  Qds. 

Bead,  C.  H.  Capt.  late  Coylon  Bifles  (11.) 
Bead,  John  M.  Lieut.  18th  L.  Inf.  (l^.) 
Beady,  Charles     Lt.-Col.  (ret.)  55th  Begt. 

(IZ.) 
Beady  John  T.  Capt.  66th  Begt  (IZ.) 

Beddie,  Jas.  Esq.         Accountant-CKsneral's 

Department,  Admiralty  (IZ.) 
Bedmond,  J.  P.  CB.      Col.  6l8t  Begt.  (IZ.) 
Beed,  Sir  Thomas  KCB.  Gen.  Col. 

44th  Begt.  (IZ.) 
Bceve,  Ellis  P.  F.  Capt.  Coldm.  Gds. 

Beove,  John  Lt.-Col.  late  Gren.  Gds. 

Beid,  A.  G.  Capt.  (ret.)  Beng.  Army  (IZ.) 
Beid,  A.  T.  Capt.  H.M.  Bombay  Staff  Corps 

(IZ.) 
Beid,  D.         Capt.  and  Adj.  Ist  Dep.  Batt. 

Cliatham 
Beid,  George  Capt.  (ret.)  II.M.  Bcng.  Cav. 

(IZ.) 
Beilly,  W.  E.  M.,  CB.      Lt.-CoL  Boy.  Art. 

(It.) 
Benuic,  J.  CB.  Capt.  late  H.M".  Ind.  Nary  (IZ.) 
Benny,  Henrj-,  CSX.  Major-Gen.  Com* 

manding  the  Troops,  Ceylon  (IZ.) 
Beynardson,  C.  B.      Capt.  Gren.  Gds.  (IZ.) 
Bcynolda,  John  W.     Col.  unatt.  Asst.  Adj.- 

Gon.  Northern  District  (IZ.) 
Bicordo,  Horace  .Lieut.  Gren.  Gds. 

Bice,  Cecil  Major  72nd  Highs.  (IZ.^ 

Bichardson,  A.  H.  G.  Comr.  B.N.  (IZ.) 
Bickctts,  Geo.  Thorao  Lieut,  late  5tli 

Drag.  Gds.  (IZ.) 
Bidgc,  Bobcrt Stuart  Major  (ret.)  36th . 

Begt. 
Bidg>vay,  Alex.  Capt.  Ist  Devon  Mil. 

Bidgway,  T.  G.  Esq.  Army  Agent  (IZ.) 

Bipley,  Tlios.  G.  F.  Esq.  late  Ord.  Dep.  (IZ.) 
•BiriSrc,  Fredk.        Capt.  19th  Boy.  Surrey 

Vols.,lat«  Hon.  Art.  Co.  (IZ.) 
Bobarts,  H.  C.  Esq.  Dep.  Lieut. 

Bobcrtfl,  C.  P.  Capt.  Boy.  Horse  Art.  (IZ.) 
Boberts,  H.  B.         Major  Boy.  Marine  Art. 

(IZ.) 
Boberts,  Wm.  Col.  5th  Fusiliers  (IZ.) 

Bobertson,  Fred.  Lieut.  10th  Begt.  (IZ.) 
Bobertson,  W.      Capt.  1st  Boy.  East  Mii 

Mil. 
Bobertson,  W.  B.         Capt.  Cape  Mounted 

Bifles  (IZ.) 
Bobeson,  George      Lt.-Col.  late  Mil.  Train 

(IZ.) 
Bobinson,  C.  W.    Lieut.  Bifle  Brigade  (IZ.) 
•Bobinson,  G.  C.     Capt.  16th  Lancers  (IZ.) 
Bobinson,  Henry  Lieut.  B.E.  (IZ.) 

Bobinson,  Sir  Hercules  G.B.  Kt     Governor 

and  Commander-in-Chief  Ceylon  (IZ.) 
Bobinson,  J .  G.  Ll.-CoV.  \'o.l<^  ^co .  ^ \3a. 

Gds. 
Bobinson, W.  T.  L^.-CoV  \xvlelioii.  K^.  Co 


Bobhfort,  0.  G.  Ci^i.  (ret.)  20l2i  Begt  (U.) 
Bodbfort,  J.  D.  Capt.  late  Boy.  Ltnc 

Bifles  a^) 
Bodd,  John  B.  Capt.  "RJS.  (IZ.) 

Boe,  E.  M.  Lieut.  28Td  B.  W.  Fus.(ll.) 
Boe,  Herbert  F.  Paymaster,  B.N.  (IZ). 

Boe,  W.  C.  Surgeon,  Ceylon  Bifles  (IZ.) 
Bogers,  J.  £.  Yarty  Lieut.  lQ2nd  Boy. 

Madras  Fus. 
Bokeby,  H.  Lobd,  KCB.  Gen. 

Col.  77th  Begt.  (IZ.) 
Bolleston,  Jaa.  Commr.  B.lf. 

Bollo,  Son,  B.  CB.  Col.  lup.  unatt.  (1/.) 
Bomer,  Bt.  Frank  Lieut.-G-en.  (ret.)  BA. 
Booke,  Willoughby  S.      Lt.-CoL  (ret)  Sco. 

Fus.  Gds. 
Booper,  Boufoy  Lieut,  late  84th  BtfjL 

Boss,  Albert  E.  Maj.  5th  Fus.  (1/.) 

Boss,  John,  CB.  Col.  Bifle  Brig.  (1/.) 

Boss,  William  A.  Major  B.A. 

Bo8s,W.  H.  Capt.  H.M.  Bombay  Staff  Coips 
•Boupell,  C.  M,    Capt.  Inna  of  Court  Yofc. 

(10     • 
Bous,  Oteorge  Ghrey  Lt.-Col.  late  Gren.  Gds. 

^^Bouse,  Bella  Mt^or  2nd  Admin.  Batt.  Suf- 
folk Bifle  Vols.  (IZ.) 
Bowcroll,  F.  CB.    Major-Gen.  H.M.  Bene. 

Army  (IZ.) 
Bowcroft,  H.  C.  Lieut.  B.E.  Bengal 

Bowles,  James  Capt.  late  Bifle  Brig. 

Bowley,  Charles  John  Capt.  B.N.  (W.) 

Bowlcy,  G.  C.  E.      Lieut.  23rd  B.  W.  Fiu. 

(IZ.) 
Bowley,  Henry  F.   Capt.78th  Highhids. (IZ.) 
Bowley,  J.  A.        Capt.  (ret.)  13th  Lt.  Inf. 

(IZ.) 
Bowsell,  E.  P.     Capt.  Lon.  Bifle  Vols.  (V.) 
Buddell-Todd  James  A.       Major  25th  K.  0. 

Bordrs. 
Buddiman,  Thos.     Capt.  (ret.)  Mad.  Armj 

(11.) 

Budduck,  J.  B.  Esq.  late  Professor  of  Mathe- 
matics Mil.  Sem.  Addiscombe 
Bumley,  Bandal  Major-Gene nl 

Buse,  Bichard  Capt.  late  9th  Rcgt. 

Bushout,  Sir  C.  F.  B.  Bart,        C^pt.  (ret.) 

Boy.  H.  Gds. 
Bussell,  Sir  Charles,  JBart.  |?.C.  Lieut.-CoL 

(ret.)  Gren.  Gds.  MP. 
Bussell,  LoED  Chas.  Jas.  Fox    Lt.-CoL  lats 

60th  Boyal  Bifles 
Bussell,  Charles  B.  T.  Lieut.  B.N.  (1/.) 

Bussell,  D.  CB.     Major-G^n.  Commanding 

South  Eastern  District  (IZ.) 
Bussell,  Lord  Edward,  CB.  Adm. 

Bussell,  F.  H.  Lieut,  late  Soo.  Fus.  Guards 
Bussell,  Godfrey         Major  Shropshire  Mil 

(IZ.} 
Bussell,  J.  C.  Lieut.  10th  Hum.  (IZ.) 

Bycroft,  C.  A.  W.  Comet  Hants  Yeo.  Car. 
Bycroft ,  Sir  Nelson,  Bart.  Capt.  Hants  Mil 
Byder,  Alfred  P.  Bear- Adm.   (1/.) 

^MilNE,    Sir   Edw.    KCB.    DCL.  FBS. 
lAVivvV.-^^Tk..  Ci^.Qi^Tcvmt.  B.A.  (1/.) 
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St  Clair,  JJofi.  A.  Comr.  E.N.  (1^.) 

Bt  Clair,  Son.  C.  W.  Lt-CoLh.p.  67tli  Bgt. 

(1/.) 
St.  Clair,  S.  G.  B.    Capt.  (ret.)  21it  B.N.B. 

Fu».  (IZ.) 
St  George,  Sir  J.  KCB.       Maj.-Gen.  Roy. 

Art.  (IZ.) 
St  John  E.  B.  Capt.  73rd  Regt.  (1?.) 

Salmond,  Wm.  Lieut.  B.E.  (II.) 

Saltoon,  Alex.  Lord     Lt.-Col.  late  Commt. 

Aberdeen  Mil.  (1/.) 
•Salusbury,Fred.  O.,  CB.      Col.  (reth.p.) 

lOlBtBoy.Beng.  Fub.  (1/.) 
Salwey,  Alfred  Dep.  Com.-General 

Sandeman,  D.  G.  Capt  Ist  W.  Norfolk 

Mil.  (1/.) 
•Sandeman,  J.  E.  Lieut.  Beng.  Staff 

Corps  (1/.) 
Sanders,  C.  D.  Commr.  R.N. 

Sanders,  Gilbert  11.        Capt.  Barrack  Mas. 

Parkhurst  (II.) 
Sandys,  Edwin  W.  Capt.  R.A.  (II. 

Sargent,  J.  N.  CB.  Col.  h.p.  3rd  Buffs  (II 
Sartorius,  Sir  George  Rose,  Kt.  KCB.    Ad 

miral  of  the  Fleet  (1/.) 
Sartorius,  E.  H.  Lieut  69th  Regt. 

Sartorius,  G.  C.  Lieut.  Ben.  Staff  Corps. 
Sartorius,  R.  W.  Capt.  6th  Bengal  Cav. 
Sannders,  Arthur  Lieut.  R.A. 

Saunders,  H.  F.  Lt.-Col.  Hon.  Corps 

Gentlemen-at-Arms 
Sannders,  J.  M.  Lieut  R.A.  (IZ.) 

Saurin,  E.  Admiral  (1/.) 

Sawyer,  C.  Col.(rct h.p.)  6thDrag.  Gds. (11.) 
Sawyer,  G.  W.  Lieut.  8th  or  King's 

Saxc  Weimar,  JT.  S.  Highness  Prince  Wm. 
Augustus  Edward  of;  CB.  Major-General, 
late  Gren.  Gds.  (11.) 
Sayer,  J.  R.  S.  CB.         Col.  Assist.-Commt. 

Car.  Dep6t,  Canterbury  (II.) 
Scarlett,  Hon.' Sir  J.  Y.  GCB.     Lieut.-Gcn. 
Col.  5th  Drag.  Gds.  Commanding  Forces 
Aldershot 
Scarlett,  Leopold  J.  Y.  Campbell        Lieut. 
Scots  Fus.  Gds.  (1/.) 

Schaw,  H.        Capt.  Roy.  Eng.  Professor  of 
Fortification  and   Artillery  R.  S.  Coll., 
Sandhurst  (I/.) 
Schomberg,  G.  A.  CB.        Col.  Commt.  Roy. 

Marine  Art.  (II.) 
Scott,  A.  de  C.  Capt  Roy.  Eng.  (II.) 

Scott,  Beauchamp  H,  J.      Lieut.  Sco.  Fus. 

Gds.  (1/.) 
Scott,  Hon.  Chas.  Grantham      Lt-Col.  late 

Wor.  Rifle  Volunteers,  late  CoL  Sco.  Fus. 

Gds. 
Scott,  C.  H.  S.  Capt.  H.M.  Bcng.  Staff 

Corps 
Scott,  Lord  Charles  T.  Comr.  R.N. 

Scott,  E.  W.  S.     Major-Gen.  Roy.  Art.  (1/.) 
Scott,  H.  B.  Lieut.-Col.  9th  Regt. 

Scott,  Hen.  YoungD.  Lt.-Col.  R.E. 

Scott,  Sir  James,  KCB.  Adm.  (1/.) 

Scott,  J.  D.  Col.  late  Madras  Art.  (1/.) 

Scott,  Robert  A.  E.  Capt.  RN.  (1/.) 

Scott,  Sir  Sibbald  David,  Bart,      Capt.  late 

Bof.  SuBeex  Mil.  Art.  (1/.) 


Scott,  T.  A.  Lt.  H.M.  Beng.  Staff  Corps  (1/.) 
Scott,  W.  C.  E.  Capt  8rd  W.  I.  Regt. 

Soovell,  E.  W.  Col.  late  96th  Regt. 

Scovell,  G.  T.     Capt.  (ret.)  79th  Highs.  (U) 
Scriven,  Horace  W.  Capt.  25th  K.  O. 

Bordrs. 
ScriTcn,  John    Lt-CoL  Commt  Roy.  South 

Mid.MU. 
Scrymgour,  Wm.  Capt.  R.N.  (1^.) 

Seafield,  J.  C.  Earl  of  late  R.N. 

Seaman,  W.  C.  MD.  Dep.  Insp.  Gen.  of 

Hosps.  (1^) 
Seddon,  H.  C.  Capt.  R.E.  (il.) 

Seflon,  W.  P.  Earl  of  kite  Capt.  Gren. 

Gds.  (2Z.) 
Selwyn,  Jasper  H.  Capt.  R.N.  (1/.) 

Setou,  James  Lumsden     Capt.  102nd  Roy. 

Mad.  Fus.  (12.) 
Seton,  W.  C.  Capt.  82nd  Regt.  (IZ.) 

Settle,  H.  T.  Capt  and  Acy.  R.  Sussex 

MU.  Art.  (11.) 
•Sewell,  T.  D.    Capt  Lond.  Rifle  Brig.  Vols. 

(II) 
Sexton,  M.  S.  Capt.  Roy.  Art.  (11.) 

Seymour,  Francis,  CB.  Maj.-Gen.  late 

Sco.  Fus.  G^. 

Seymour,  F.  Beauchamp  P.  CB.    Capt.R.N.  . 

ADC.  to  the  Queen 

Seymour,  F.  H.  A.  Capt.  Rifle  Brigade 

Seymour,  F.  Hugh  G.  Lieut.-Gen. 

Seymour,  Hugh  de  Grey     Capt.  Gren.  Gds. 

(11.) 

Seymour,  Leopold  R.    Capt.  Gren.  Gds.  (1/.) 

•Sevmour,  W.  F.  E.  Lt.-Col.  Coldm.  OtdB.(ll.) 

Shakcrley,  Sir  Charles  W.  Bart.       Lt.-Col. 

5th  Batt.  Cheshire  Rifle  Vols.  (1/.) 

Sharp,  H.  Jelf  Lt-Col,  (ret)  Sco.  Fus.  Gds. 

Sharp,  W.  E.  Lieut.  R.A.  (1^) 

Sharpe,  Benjamin     Conmir.  Cret.)  R.N.  (11.) 

Sharpe,  M.  S.        Capt.  (ret.)  Mil.  Train  (1/.) 

Shawe,  C.  Aug.  Qen.  Col.  74th  Highs. 

Sheffield,  Sir  Robt.  Bart.  Major  late  R.H. 

Gds. 

Sheil,  Sir  Justin        KCB.  KLS.  Maj.-Gen. 

H.M.  Ben.  Army  (11.) 

Shelley,  Charles     Lieut-Col.  Sco.  Fus.  GKls. 

Sherbrooke,  Wm.  Lieut.  R.N.  (IL) 

Sherson,  Alex.  Nowell  Cnpt.  unatt.  (12.) 

Shipley,  W.  D.  Major  68th  Regt.  (IZ.) 

Shirley,  Sir  H.  KCB.  Major-Gen.  (1/.) 

Shoubridge,  H.  W.  Lt.  Mevwar  Bhccl  Corps 

Showers,  Chas.  Lionel   Col.  ^eng.  Staff  Corps 

Shuckbureh,  Sir   Francis    R.  Bart,   FRS. 

Dept.  Lieut.  Warwick 

Shuckbursh,  G.  T.  Franc  M^*.  late  Sco. 

Fus.  Gds. 

Shute,  C.  C.  CB.    Col.  4th  Drag.  Gds.  (1/.) 

Sibome,H.  T.  Capt.  R.E.  (I'-) 

Sibthorp,  C.  C.  W.         Capt.  Ute  Ist  Drags. 

Silk,  Geo,  C.   Lieut.  South  Middl.  Rifle  Vols. 

(1/.) 

Sillcrv,  Charles        Col.  late  30th  Regt.  (11.) 

Sim,  fe.  C.  Capt.  R.E.  (IL) 

Simpson,  Cortland  H.  Capt.  R.N.  (in 

Simpson,D.  Maj.-G^.H.M.  Bcng.  Army(li 

Simpson,  G.  W.  Y.        Major-General  BJ 


p 

■  J 
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•Batpliff,  C.     Lieut.-Col.  l«t  Warwick  Eiflc 

Vols.  (1?.) 
•KawlinB,  Jolin  Capt.  48Ui  Kcgt.  (\l.) 

KttwliBon.  George    Mnj.  late  latW.I.B.  (If.) 
Bcttd.  CoDBtantino    Lt--Col.  h.p.  Eoj.  Staff 
Corps  (li.) 

^Eoad,  0.  C.  Surg.  Gren.  Gda. 

Bead,  C.  n.      Capt.  Into  Cejion  EilleB  (H.) 
Bead.  John  M.        Li«ut.  13tli  L.  Inf.  [U,) 
Eeady,  Chailea      Lt.-Col.  (rot,)  55tU  Eegt. 
(li.) 
Boady  Jolin  T.  Capt.  6eth  Begt  (H.) 

Beddie,  Jss.  Esq.         AGoauntsiit-Qenenil'B 

Department,  Admimlty  {11.) 
Epdmoiid,  J.  P.  CB,      CoL  Blet  Regt,  (II.) 

^Eeed,  Sir  Thoina*  KCB.  Oen,  Col. 

■iAth  Eegt,  (1(.) 
Beere,  EUu  P.  F.  Capt.  Coldm.  Gda. 

BeBTB,  John  tt,.Col.  lato  Gn-n.  Gdi. 

Beid,  A.  G.  Capt.  (ret.)  Beiig.  Armj  (li,) 
Beid,A.T.  Capt.  H.M.  Bomba;  ataft"  Corpa 

(U.) 
Eeid,  1).         Capt.  and  Ai^.  lat  Dtp.  Butt. 
Cliatliain 

kBeid,  Qeorgo   Capt,  (ret.)  H.M.  Bene.  Cav. 
(U) 
(Beillj,  W.  E.  M.,  CB.      Lt.-Col.  Boy.  Art, 


Beillj,  ^ 
111.) 


I    Bemiio,  J.  CB.  Capt.late  H.M.Ind.Nayjfl?.) 
Esnuj,  Henrji  Csl.  Major-Gen.  Com. 

manding  tbe  Troops,  Cejloa  (,11) 
Eoynardson,  C.  B.      Capt.  Greu.  Gda.  (U.) 
EcTHolds,  Jaka  W.     Col.  uoatt.  Asst.  Adj.- 

Gen.  Nortliem  Dutrict  (1/.) 

Bicardo,  Eoroee  , Lieut.  Gren.  Gda. 

laeo,  Cecil  Major  72nd  Higfia.  (l^.) 

EKehardson.  A-  H.  G.         Comr.  K.N.  (II.) 

Biekotts,  Goo.  Thome  Lieut,  late  Sth 

Drag.  Gds.  (It.) 
EidRC,  RobortStuart  Major  (ret.)  36lli 

Begt, 

Eidgwav,  AIoi.  Capt.  1st  Devon  Mil. 

KdGwaj,  T.  G.  Eaq.  Aruij  Agent  (11.) 

Bipley,  Thoi,  G.  E.  Esq.  late  Ord.  Deo,  (1(.) 

l>Bivi£re,  Fredk.        Capt.  19th  Bo;.  Surrey 

\       TolB.,late  Hon.  Art.  Co.  (U.) 

Bobarta,  H.  C.  E?q.  Dep.  Lieut. 

Bobor!*,  C.  P.    Capt.  Roy.  Horao  Art.  (IZ.) 
Boberts,  H.  B.         Haior  Boj.  Marino  Art. 

(II.) 
Bobarta.Wm.  Col.  5th  Fufliliors  (11.) 

Bobertwni,  Fred.        Lient,  10th  Begt.(li.) 
BobertMni,  W.      Capt.  let  But.  Baat  Mid. 

Mil. 
Bobert«Oii,  W.  B.         Capt,  Cape  Mounted 

BiBsi  (IL) 
BobeMn,  George      Lt.-Col.  late  Mil.  Train 

(11.) 
Bobinaon,  C.  W.    Lieut.  Rifle  Brigade  (t^) 
■Bobinson,  G.  C.     Capt,  16th  LiuiMrs  (11.) 
Eobinaon,  Henry  Lieut.  K.E.  (11.) 

Robinaon,  Sirllerculee  Q.B.  El.     QoTemor 

and  Oommandei-in-Chief  Cfjlon  (II.) 
Bobinson,  J.  G.  Lt.-Col.  la.te  8co.  Fus. 

Gds. 


BoL'hfort,  C.  G.  Capt.  (ret.)  201h  Begt.  (11.) 
Rot-bJbrb,  J.  D,  Capt,  late  Roy.  Lane. 

Rillea  (V.) 
Rodd,  John  E.  CapL  R.N.  (11.) 

Roe,  E.  M.        Lieut.  23rd  B.  W.  Fus.(ll.) 
Boe,  Herbert  F.  Pajmaeter,  B,N.  (10- 

Roe,  W.  C.         SurBeoQ,  Ceylon  Eiflea  (I4. 
Rogers,  J.  E.  Vartj  Lieut.  lOSnd  ""  " 

Madras  Fus. 
Eokoby,  H.  Loan,  KCB. 

Col.  77th  Begt.  (1(.) 
Eolleeton,  Jas.  Coiomr. 

RoUo,  Son.  B.  CB.  Col.  h.p.  unatt.  , 
Romer,  Rt,  Frauk  Limit.-Gen.  (ret.)  B 
Booke,  WiJloiwhby  8.      U.-Cal.  (ret.)  Sd 

Fus.  Gds.  ^ 


Eooper,  Boiifoy 
Hoaa,  Albert  E. 
Roes,  John,  CB. 
Boss,  WiUiam  A. 
RoBB,W.  H.  Capt. 


Lieut,  late  34th  S 

M.1J.  5th  Fus.  f 

Col.  Eiflo  Brig.  (1 

Major  r 

.M.  Bombay  3liiffCi 


•Boupell,  cm!    Capl.  Inna  of' Court  VoB 

(1'.)  ^ 

Rous,  George  Grey  Lt.-Col.  Ule  Ore' 
'Rouse,  EoUa  Major  Sud  Admin.  Batt.  B 

folk  Rifle  Vohi.  (1/.) 
Eoweroft,  F.  CB,    Hi^oi-Geo.  H.M.  I 

Army  (II.) 
Rowcroft,  H.  C.  Lieut.  B.E.  1 

RowIl'S,  James  Capt.  late  Rifle  Bd 

Rowley,  CliarhiB  John  Cant.  B.N,  (^ 

Rowley,  G.  C.  E.      Lieut,  23rd  E,  W.  ] 

(11.) 

Rowh-y, Henry F.  Capt.TSfhHighhids.l 
Rowley,  J.  A.        Capt.  (rot.)  13th  Lt.U 

(U.) 
EowaeU,  E.  P.     Capt.  Lon.  Eifle  Vols.  ({ 
Euddell-Todd  JamesA.      MajorSBth  K.' 

Bordra. 
Euddimaa,  Thos.     Capt.  (ret.)  Mnd.  Anoj 

Rudduck,  J.  B.  Esq.  lato  Profceaor  of  Malhc- 

loatioB  MU.  Scm.  Addiscombe 
Bumley,  Randal  Mtyor-OouemJ 

Ruse,  ilichard  Capt.  late  9th  R«gt. 

Rushout,  Sir  C.  F,  B.  Sari.        Capt.  (rot.) 

Roy.  H.  Gds. 
EuaaeU,  Sir  Charles,  Burl.  ©,C  Lieut. 

(M.)  Grcn.  Gds,  MP. 
Eussell,  LoEi>  Cbsa.  Jas.  Fox    Lt.-Col, 

60th  Eojal  Bifles 
Ruasell,  CharloB  E,  T.         Lieut.  R.N.  (It) 
Russell,  D.  CB.     Major-Gen.  CommuioiBg 

South  Eaetern  District  (11.) 
Ruasell,  LoED  Edward,  CB.  Adni. 

Russell,  F.H.   Ueut,  late  Son.  Fus.  Oimrdi 
RuBsell,  Qodfrey         Major  Shmpihiro 

(U.l 
RuascU,  J.  C,  Lieut,  10th  Hubs, 

BTcroft,  C.  A.  W,  Comet  Hants  Yeo. 
Rjrroft,  6Vr  Nelson,  Sort,  Capt,  Hants 
Ryder,  Alfred  P.  Boar-Adni.   (1/.) 


SABINE,    Sir   Idw.    KCB,    DCL.   FBS. 

Lipiit,-Gen.  Col,  Comuit.  B.A.  (1(.) 
St.  Aubyn,  Lionel     Liuut.  (ret.)  Mil.  THM 
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Ar.  Bon.  A.  Comr.  E.N.  0'.) 

ta*ir,  iro».C.W.  lL-CoLh.p.57lbKgi. 

'  a') 

St.  Oair,  B.  a.  B.    Cftpl.  (iW.)  21.t  IL5.B. 

Fui,  (1(.) 
St.  Georgp,  Sir  J.  KCB.        Maj-Qoa.  Roy. 

Art-  (1/.) 
St.  John  E.  B.  Capl.  JSrd  BorI,  (1/.) 

Sabnond,  Wm.  Lieut.  R.E.  (ll.) 

Bait 0 on,  Alex.  LoBD     Lt.-CaL  lale  Conunt. 

Abprdeen  HU.  (II.) 
*Sa3othuTy.Trfd.O.,CB.      Col.  (rot.  kp.) 

101rtBoj.Beiig.FiiB.  (U.) 
Balwev,  Alfred  Dop.  Com.-General 

aandemftn,  D.  O.  CftpL  lit  W.  Narfolli 


Mil.  (11-) 
•Sandrmon,  J.  E. 

Corps  (1^) 
Sanders,  0.  Tt. 
Saoaer*,  OUlwrt  E. 

Pu-khumt  (li.) 
Sandj*,  Edwin  W. 


tieut.  Brag.  Staff 


Lt.-Col.  Hon.  Corps 


Capt.  Burrsck  Uus. 

„      _  Copt.  R,A.  (If.) 

8«-g™t.  J.  N.  CB.  Col.  h.p.  3rd  Buffs  (1(.) 
Sirtorim,  Sir  George  Rose,  Kt.  KOB.    Ad- 

minaofthc  Fleet  (11.) 
Sutflriiu,  E.  H.  Lieut  59tli  Rtgt. 

SurtoriuB,  Q.  C.  Lifut.  Ben.  StaffCorpi. 
8«rtorius,  R.  W.  Capt.  6th  Bengul  Cftv. 
8«utid««,  Arthur  '  ""  '  "  ' 

t;iui.den<,  H.  F. 

Onitlemeii-at-Arms 
SaundcrB.  J.  M.  Li^ut.  R.A.  {U.) 

HBurio,  E.  Adroiml  (W.) 

Satryer.C.  Col.(ret.h.p.)  GthDrag.Gdn.fl/.) 
8a»j«-  <5.  W.  IJoiit.  8th  or  King's 

8«ie  Wainiar,  ff.  S.  mgh»f»  Phisce  Wm. 

Augustus  Edward  o^  CB.  Major- General, 

tato  Oren.  Oda.  (i;,) 
Sajsr,  J.  B.  8.  CB.         Col,  A»iat.-Comint. 

Cur.  Dispil,  Canlerburj  (1^) 
Scariett,  Hon.' Sir  3.  Y.  GCB.     Liout.-Gcn, 

CoL  6th  Drag.  Gds.  Commanding  Forti's 

Aldenhot 
Scarlett,  Leopold  J.  T.  Campboll        Lieut, 

Scot*  Fua.  Gda.  (U) 

Sohnir.  H.         Capt.  Boy.  Eng.  Profceior  of 

Fortification   anil   Artillorj   R.  S.   Coll., 

Sandhurst  (W.) 
Schinnberg,  G.  A.  CB.        Col.  Cotnint.  Eoj. 

Marino  Art.  (1/.) 
S«.tt,  A.  de  C.  Capt.  Roy.  Eng.  (!(,) 

Scott,  Bcauclinmp  E.  J.      Lieut.  Sco.  Fub. 

Gda.  (1/.) 
SpoM,  Hon.  Chas.  Grontham      Lt.-Col.  Inte 

Wor.  Riflo  Volunt«orp,  Into  Col.  Sco.  Fua. 

Gdi. 
Scott,  C.  H.  S.  Capt.  H,M.  Bang.  Staff 

a«ilt,XoiiI)  Charles  T.  Comr.  R.H. 

8«>H,  E,  W.  8.  Major-Gen.  Ror.  Art.  (1/.) 
Scott,  H.  B.  LJeut.-Col.  9th  Eegt. 

Bootl,  Hen.  Toung  D.  Lt.-Col.  RJi. 

Soott,  air  James,  KCB.  Adm.  (1/.) 

Scott  J  D.  Col.  lato  Madras  Art.  (U.) 

8oott,  Robert  A.  E.  Cupl.  R.N.  (1/.) 

Soott,  Sir  Sibbald  David,  Bari.      Capt.  Ial« 
Boy.  Su»M  Mil.  Art.  (If.) 


itt.T.A.  Lt.H.M-Benp.  Staff  Corps  (li.) 

.11,  W.  C.  E.  Capt.  3rd  W.  I.  Eogt. 

irpU,  E.  W.  Col.  late  96th  Regt, 

ScoYcU,  Q.  T.     Capt.  (ret.)  79th  Highs,  (ll) 

"  ri.eu,  Horace  W.  Capt.  26th  K.  0. 

Scriven,  Joba    Lt.-Col,  Comiot.  Boy.  South 

Mid.  Mil. 
Jcrrmgour,  Wm.  Capt  R.N.  (1(.) 

SeaGeld,  J.  C.  Ejibi.  of  late  B.N. 

Seaman,  W.  0.  MD,  Dop.  Insp.  Ovb.  of 

Hosps,  (li.) 
Seddon.  H.  C.  Capt.  R.E.  (K.) 

Sefton,  W.  P.  EiBLof  Jate  Capt.  Grcn. 

Gds.  (21.) 
Selwyn,  Jasper  H.  Capt.  R.N.  (li,) 

Setou,  jamca  Lutnsditi     Copt  102nd  Buy, 

Mad.  Fua.  (W.) 
Seton,  W.  C.  Capt.  83nd  R*gt.  (H.) 

Sottlo,  H.  T.  Capt  and  Adj.  R.  Sussex 

MU.  Art.  [ll.) 
•Sewell,  T.  D.    Capt,  Lend.  RifloBrig,  Tols. 

(10 
Scilon,  M.  S.  Capt.  Boy.  Art.  (i;.) 

Sejtoour,  Fraaeis,  CB.  MnJ.-QDu.  lata 

Sco.  Fua.  Gds. 
Seymour,  F.  Beauohamp  P.  CB.    Capt.B.N.  , 

ADC.  lo  tke  Quer* 
Seymour,  F.  E.  A.  Capt  Rifle  Brirada 

Seymour,  F.  Hugh  G.  Lieut.-Gen. 

Seymour,  Uugh  de  Gr^     Capt.  Qren.  Gds. 

(H.) 
Seymour,  Leopold  B.    Capt.  Gren.  Gds.  (ll.i 
•Seymour,  W.  F.  E.  Lt.-Col.  Coldm.  GdB.(in 
Shokprfcy,  Sir  Charlca  W.  Sari.       Lt.-Cof. 

5th  Batt.  Cliesliire  BiOo  Tola.  (If.) 
Sharp,  H.  Jelf  Lt-Col.  (ret)  Sco.  Fus.  Gda, 
Sharp,  W.  E.  Lieut,  E,A.  (Ul 

Shotiie,  Bcujarain  Conirar.  (ret)  R.N.  (II.) 
Sharpe,  M.  8.  Copt,  (ret)  Mil.  Train  {11.) 
Shave.  C.  Aug.  Gen.  Col,  T-Uli  Uiglia. 

Sbefficld,  SiVHobt.  Sari.  Major  lato  K.Il. 

Gds. 
Sbcil,  Sir  Justin         ECB.  ELS.  Mai.-Geik 

H.M.Bpn.  Army{K.) 
Shellcj,  Cbarles     Ideut-Col.  Sco.  Fus,  Qda. 
Shcrhrookc,  Wra.  Lieut.  R.N,  (U) 

Sherson,  Alex.  NoweU  Onpt.  uualt.  (It) 

Shipley,  W.  D.  Major  68th  Begt.  {!(.} 

Slurloy,  Sir  H.  KCB,  Miyor-Gcn.  (10 

Shoubridge,  H.  W.  Lt  Marwar  Blieel  Corpa 
Showers, Chaa. Lionel  Col.Beng.StoffCoru 
Shuckbureli,  Sir    Francis    R.  Sart.    ""*■ 

Dept,  Lient  Warwick 
Shuckburgh,  G.  T.  Franc  M^,  laleSco. 

Fua.  Gds. 
Shute,  C,  C.  CB.    CoL  4th  Drag.  Ods,  (IM 
Sibome.H.  T,  Capt.  R.E.  (U) 

Siblhorp,  C.  0.  W.  Capt.  lata  1st  Drag*. 
Silk.  Geo,  C,   Lieut  South  Middl.  Bille  Voli 

(10 
Sillery,  Cbarlct        CoL  late  30tli  Regt.  flL] 
Sim,  E.  0,  "     ■""---' 

Simpson,  Cortland  E. 
Simpson,  D.  Maj.-Qan, 
Simpson,  O.  W.  Y.         Major-Oeucml' 
Madras  (i;,) 


JoLIate30tliRegt.  (It) 

Capt  B.E.  (in 

t.  Cupt.  B,N,  (It 

n,H.M.Bcne.Annj(lt 
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Simpson,  E.  Hamilton  Capt.  and  Fajm. 

65th  Bc^t. 
Sinclair,  \\ .  Thomson,  Esq.    h.p.  Dep.  Com. 
Gcii. 

Capt.  R.N.  (1/.) 
Moj.-Gon.  (ret.  full  pay) 


Singer,  Morgan 
Singleton,  John 

11th  Regt. 
•Sitwell,  H.  C. 
SitweU,  H.  S. 
Skai,  H.  H. 
Skinner,  G.  B. 
Skinner,  T.  U, 
Skinner,  Thos. 
Skipton,  S.  S.  MD. 
Slade,  Charles  G-. 
Sladc,  WiUiam  H. 
Sladcn,  Joseph 
Sloane,  C.  E.  C.  D. 


Capt.  9l8t  Regt. 

Lieut.  R.E. 

Lieut.  11th  Regt.  (1/.) 

Lieut.  15th  Regt. 

Lieut,  (ret.)  8th  or  King's 

Major  late  Ceylon  RiUes 

Sure.  25th  Regt. 

Capt.  Rifle  Brig.  (1/.) 

Major-Gen.  R.E. 

Lieut.  Koy.  Art.  (1/.) 

Capt.  Royd  Sherwood 

Foresters  Militia  (1/.) 
Smart,  Sir  Robt.  KCB.  KH.   Admiral  (IZ.) 
Smith,  Sir  Andrew,  MD.,  KCB.    late  Direc- 
tor-General Army  Med.  Dep. 
Smith,  .A^tley  C         Major  (rot.)  25th  K.O. 

Borderers  {II.) 
Smith,  C.  B.  L.  Capt.  H.M.  Mad.  Staff  Corps 

(11.) 
Smith,  Felix  V.      Capt.  late  2nd  Drag.  Gds. 
Smith,  Gcrrard  Capt.  Sco.  Fus.  Gds. 

Smith,  IT.  Fowle,  MD.  Staff  Surgeon  (1/.) 
Smith,  Ky.  Porter  Lieut,  h.p.  Rifle  Brig.  (1/.) 
Smith,  James  Webber,  CB.  Col.  unatt. 

ADC.  to  the  Queen 
Smith,  Jervoise  Capt.  Roy  .Edmonton 

Rifles,  MP. 
Smith,  Sir  J.  M.  Frederic,  KII.        Gen.  Col. 

Commandant  R.E. 
Smith,  Joshua Simmonds        Maj.-Gen.  (IZ.) 
Smith,  Michael  W.  CB.  Maj.-Gen.  (1/.) 

♦Smith,  Percy  G.  L.  Capt.  R.E.  (IZ.) 

Smitli,  P.  H.  Lieut.  11th  Regt.  (IZ.) 

Smith,  Rob.  M.  Capt.  R.E.  (IZ.) 

Smith,  Tliomas,  Esq.  Army  Agent 

Smith,  Tliomas  Charlton  Maj.-Gen.  (IZ.) 
Smith,  W.  Capt.  R.A.  (IZ.) 

Smith,  W.  ir.  C.  Lieut.  104th  Regt.  (IZ.) 
Smith,  Win.  Lea  Lieut,  (ret.)  h.p.  13th  Light 

Inf.  (1/.) 
Smith,  W.  Sidney  Adm. 

Smvt  h,  Henry,  C'l3.       Major-Gen.  (ret.)  76th 

ko-t.(l/.) 
Smyth,    Uenry  Augustus   Liout.-Col.   R.A. 

(\L) 
Smytli,  J.  II.  CB.  Col.  R.H.A.  (IZ.) 

Smytli,  James  S.  Capt.  63rd  Regt. 

Smvth,  Wm.  Jas.  Col.  R.A. 

Soady,  F.  J.  Lieut.-Col.  Roy.  Art.(lZ.) 

Somorscl,  Edw.  Arth.  Col.  h.p.  unatt. 

Sondes  G.  W.  Lord  late  Capt.  R.  H.  Gds. 
Sothehv,  Edward  S.  CB.  Rear- Adm. 

Sothobv,  F.  S.  CB.        Lt.-Col.  (ret.)  Bengal 

Art.*(l/. 
Sparks,  R.  W.  Capt.  7th  Roy.  Fus.  (IZ.) 

Spe.mnan,  U.  R.  Lieut.  Beng.  Stafl'  Corps 
Snedding,  Carlisle    Lt.-Col.  h.p.  32nd  Regt. 

(IZ.) 


Spencer,  H<m.  B.  C.  H.         CoL  (ret.)  RA. 
Spicer,  R.  W.  Capi.  late  leth  Luusen 

Spink,  John,  KH.  Gen.  CoL  2nd 

Queen's  RoyaJs  (IZ.) 
Spragge,  F.  P.  Lieut.  B.E.  Bengil  (17.) 

Squirl,  William    Capt.  h.p.  9Xrt  Hi(^  (U.) 

Contract  Biudi  War 


Major  M.  Staff  Corps 
late  Capt.  Soo.  lii^ 


Capt 

Gen.  CoL 


Capt.  IstWeat 


Stacey,W.J.E8q. 

Office  (1/.) 
Stafford,  P.  P.  Leslie 
Stair,  J.  Rabl  of 

GWfl.  (1/.) 
Stanhope,  iS^ir  Edwin  F.  S.  Bart. 

R.N.  (IZ.) 
Stanhope,  Philip  Spencer 

13th  Light  Inf.  (IZ.) 
•Stanhope,  Walter  T.  S. 

York  Yeo.  Cav.  (1/.) 
Stanley,  C.  E.  H.         Capt.  Qren.  Gda.  (1^) 
Stanley,  Fras.  S.        Lieut.  Hants.  Yeo.  Cst. 

late  R.H.  Gds.  (1/.) 
Stanley,  Hon.  Fred.  A.  Lieut,  late  Li3. 

Yeo.  Cav.  late  Capt.  Or.  Gds.  (1/.) 
Stanley,  Hans.  Sloane  Lieut,  (ret.)  IGili 

Lancers  (1/.) 
Stanley,  Kon.  J.  C.    Lt.-Col.  Ghren.  Gd8.(lf.) 
Stanton,  Wm.  Staff'-Commr.  R.X.  (U.) 

Stapleton,  F.  Or,         Capt.  (rot.)  33rd  R^. 
Stapleton,  Hon,  Miles      Lieut.  Coldm.  Gds. 

(IZ.) 


Stapylton,  G.  G.  C. 

Inf.  (IZ.) 
Staunton,  Geo. 
Staveloy,  Edmund 


Col.  li.p.  32nd  Ligh 

Maj.-Gfs. 

^ Lieut.  RJiaO 

•Stawell,  W.  St.  L.  Aleock       Lt.-CoL  Xortli 

Cork  Rifles  (IZ.) 
Steele,  Aug.  F.     Col.(ret.lLp.)  7th  Hu6§.(lZ.) 
Steele,  T.  Montague,  CB.       3Iaj.-Gen.  (rvt.) 

Coldm.  Gds. 
Stehelin,  Ben.  Spicer   Lieat.-Gkn.CoLC-ODi2. 

R.E.  (IZ.) 
Stephen  J.  Grant  M^'or  Bl.  Lane,  Mil 

Art. 
Stephens,  Cecil  J.    Lieut,  (ret.)  12th  R.  La«. 

(IZ.) 
Stephens,  Edmund  Lieut  R.  E.  (1/.) 

Stephens,  F.  S.  M.         Capt.  late  2nd  Boial 

Middlx.  MiUtia 
Stephenson,  F.  C.  A.  CB.  Col.  Sec.  Fus. 

Gds.  (IZ.) 
Stephenson,  S.  V.        Lt.  Col.  Soo.  Fus.  Gd*. 

Brig.-Major  to  the  Brigade  of  Guards 
Stepney,  S.  Cowell,  KH.         Lieut.-CoL  late 

Coldm.  Gds.  MP.  (IZ.) 
Sterling,  John  B.    Capt.  Coldstm.  Gds.  \}\) 
Stevens,  Wm.  Capt.  2nd  or  Queni'i 

Stevenson,  Hew  Capt.  6th  Inns.  l>rac«. 

Stevenson,  J.  Capt.  lato  12th  Roy.  Laxteen 
Stevenson,  R.  A.  Capt. 'R. A.  (U) 

Stevenson,  Thos.  Paym.  late  7th  Dr.  Gi*. 
Stevenson,  W.  G.  Lieut,  late  Sco.  Fus.  GtU 
Steward,  C.  Bmnford  Lieut.  l»t  W.  I 

Regt..  (1/.) 
Steward,  E.  Harding  Capt .  R.K.  (!■ » 

Stewart,  1).  S.        Lieut.  Staff  Yeo.  Car.  lal^ 

Ca^t.  11th  Huss. 


\^ti^i;.  mil  xius!». 

^5pencc^,  Uon.  0 .  NN  .  a .  v^^vv.  i^^^> .        <^qtv.>^^x\t^  V>L\>fc 
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Stowut,  Jobu  D.  U.     Lieut.  lltliHua.  (If.) 
Buwut,  Sir  HouiUm,  QCB.  Adm.  [U.) 

atew«t,R.  P.  8.      Capt.  Eoj.  Ajrshire  Mil. 

Mm  liaut.  tko.  Eui.  Qda.  (1^) 
Blewwt,  W.  Houjton,  CB.    Capt.  E.N.  (1?.) 
Stiriing,  FnncU  Commr.  R.N.  (1/,) 

Stirline,  J.  8.  Capt,  Boj-.  Art.  (U.) 

•Stirling,  W.  Major  Boj.  Arl.  (1/.) 

Slokci,  Al&cd  Capt.  3Nth  Begt.  (H.) 

"3Umr,  Cocil  P.  Lieut.  77th  Hcgt.  (11.) 

Stone.  OeorgB  H.  Capt.  R.  A.  (1/.) 

Stonejt,  K.  8.  Capt.  Roj.  Art. 

St^ord,  BJchard  H.  Eoar-Adiu, 

8lof«r,  Arlliur  T.  Cnpt,  B.E,  (W.) 

atork),  Siail  Hon.  Sir  Eesr;  E.  QCQ. 
GCMQ.  Jl^or-Qon.  Comptroller-ia- Chief, 
War  Omce 
Btourt^n.  MHnnaduke  Lieut.  8Ui  or  King's 
BUacer,  Ueorj  H.  D.  Capt.Sco.  Fna.  Qdt. 
8t™han,  William  Capt.  RA-  (11.) 

Bbnagc.  A-  FRS,,  FRAS.       Lieut.-Coi.  late 

H.H.  7th  Mad.  Cov.  (li.) 
Strange,  Aklandcr      Miyor  I4th  ftegt.  (11.) 
Stnmge,  H.  F.  CB,  Col.  Roj.  Art.  (11.) 

Stnnee,  Tom  Bland  Capt.  R.A.  (1/.) 

8i™igwiiy»,  W.  A.  F.  Capt.  R.H.  Art. 

Strtthmore,  Kuu.  of      lato  Lieut.  2&d  Lift.' 

Odi. 
Stwiitflold,  Sidnej  B.      Lieut.  lulo  R.N.  (11.) 
Bbwtbaeld,  Chu.  Ogle  Maj.-Qen.R.E.  (1^) 
BtriekUnd,  Edw.  OB.  Dnp.  Com.  Gen. 

(li.) 
Bbwt,  OWlm    Lt.-Qen.  h.p.  Oejian  RiSei 

(U.) 
Slamrt,  J.  F.  0.  Crichlou    Lieut. -Col.  (rrt.) 

Greo.  Gda.  MP.  (11.) 

Siiiafl.  Wm.  Jm.      Lt.-Col.  Roj.  Eng.  (\l.) 

'Sluart,  Wm.  Tyler    Cnpt.  17th  Beet.  Don. 

Awt,  Quartermaitcr-Omenil  l>ubiin  (1?.) 

Studcj-Studej',  Sir  George.   Bart,  Lieut.- 

Col.  iBte  Deron  Mil  Art.  (1/.) 
Btudd,  Edward  Msjor-OenerBl 

Studdcrt,  B.  A.  JitEGcralil        Cnpt.  Load. 

-Vrt.  Tola.  (It.) 
-  ureoon,  Chaa.  Etn.  Ute  Slth  Begt. 

- 1  iirt.C.  N.  Lieut.-CoI.  Gjvq.  Ods.  MP. 

iH.) 
>-  jlmm,  O.  A.  F,  Col.  (ret.)  Sth  Roj.  I. 

Lancers 
SuUitaii,  Wm.  CB.       M;yor-Gea,  Col.  58lh 

Bogt. 
SuliivBu,  T.  B.    Lieut.  1bI«>  BGtli  Regt.  (!'■) 
8ulli(Thuid,  Edward        Maj.  uiuitt.  Barrack 

UulfT  Woolwich 
Sotlon.  John  Major  lota  47t]i  Regt. 

•8"»n,  J-  Pereival       Capt.  3rd  Boj.  Middli. 

Ma.  (1/1 
•SwHin.  Jno.  S.  Capt.  22nd  Begt.  (II.) 

Swinburne,  C-  H.  Admiral  {!(.) 

•Swindli^J,  J-  E.  Major  15th  Huesars, 

(IL) 
■Swin?;,  G-  Clajlou        Cajit.  32nd  L.  Inf. 

•Swinfen,  F.  H-  Lt.-Col.  Sth  Dmg.  GJb. 
awhl»,SirF.U-BaH.  C'-jp'I'i'"  "tliHuw. 
~  ■       W.  H.  FBS.     Col.  (ret.)Boiu,  Armj 

(XI.) 


^ 


SjIreatCT,  J-  J.  Esq.,  MA.  FRS.  ProfosBorot 

Mathetuat  ies,  Rojal  Military   Acadcmj, 

Woolwi->li  (U.) 

SmioniiB,  T.  E.  Capt.  R.N.  {li.> 

.Symonds,  C.  E.  H.      licnt.  (ret.)  Hoy.  Art. 

TABUTEATJ,  A.  O.         Capt.  gsrd  Highr«. 
Talbot,  C.  B.  M,  Esq.  MP.  Dep.  Lieat. 

Tulbot,  flim.  W.  L.  Lt.-Col.  (b-p.)  Elrt 

R.N,B.  Fu«,  (V.) 
Talbot-narret,  W.      M^j.  talc  SulToli  Artil- 
lery Militiu.  and  Ist  Mlddl.  Eng.  Volr9.(li.) 
Tanner,  Edward  Major.  Sth  or  Eing'» 

TapUn,  Thomas  Surg.  late  H.M.  Mad.  Army 

(U.) 
Tarbot,  P.  Q.  Lieut.  B.  E.  (It.) 

Tate,  Job.  Roddam  Pujm.  R.N.  (II.) 

Ttilbani,  Edward,  CB.  Capt.  E,H. 

Tattnall,  R.  C-  Comnir.  B.N.  (Itj 

Taylor.  Arthur  Joseph      Mai-Gtn.  R.  Art, 

Inspeetor-Geoenu  of  Artdlcrj 
Tajlor,  Brook  Mnj.-QeD. 

Taylor,  The  Ebc.  H.  A.  MA.     lato  Chapliiin 

to  the  Eoreea 
Tavlor,  Sj/H.  G.  A.KCB. 

Slad.  Army  (II.) 
Taybr,  R.  C.  H.  CB. 

London 
Taylor,  Thos-  Matt- 
Bengal  Army  (1(.) 
Tcasdale,  Washington 

York  Art- Vobs. 
Tock,  F.,  GCB.  H.S.ff.  Peikce 

Colonel  Surrey  Art.  Val».  (1/.) 
Teeadale,  Heniy  Qeorge  Major^Oon.  R.H.A. 
Teeyan,  Henry  Cnpt.  7Bth  Rt-gt.  (!(.) 

Tempest,  Thoe.  R.  P.  Col.  (rel.)  23rd  Eoyil 

Welsh  Fusiliers 
ToroplBlowu,  Viacorrni,  KCB.         Lt.-Gm, 

Col.  Commt.  COth  Boyal  Rifles  (1^) 
Teanjson,  Julius  Capt.  17lh  Reg,  (lii 

■Terry,   Frederick  B.         Capt.  2Sth  Bert. 

K.O.B.  (1?-)  ' 

Teaeheraaker,  T.  R.    Miy.  (ret.  f.p.)  R.A.  (It) 
Teuab-Hecker,  C.  H.  CoJ.  (ret,  Epj 

Tew,  Cyril  B.  Cnpt.  15th  E«gt  (K.) 

Thackeray,  E.  T.  ffl.iff .      Capt.  Hot.  Engn, 

Bengal  (1(.)  "  "     • 

TUelluson,  A.  G.  B. 


1 
I 


God.  H.  M. 
Col.  1. 1.  O.  (Ifc) 


t.-Gtm-  H.M. 


Lieut.  Into  li 


ffoa. 


Ods. 


Major  lale  Culda. 


•Ibesiger.  Bon.  0.  W.      U,-Col.  6th  Inuii- 


Reel.    Adj.-Geul.   Bengal,  ADC.  lu  ft« 
i,C.D.    _      Capt.  Coldm.  0<la.  (i;.) 


Thomafi,  J.  W.  CB. 

Thomas,  Montagu  Oapt.  R.tf.  (itj 

•Thomas.  Winiara  H.  Capt.  1st  Surrey  RUto 

Tola.  (It)  ' 

Thonipaon,  Daniel  Capt.  BTth  Begt 

Tliompsou,  G.  A.  Lieul.  1211i  Bov. 

Lancers  (li.)  "' 

•Thompson,  P.  S.  CB.      Col.  I4fb  Hu.i.  (If.) 
ThomBon,  Harry     Qeu.  H.M.  Beng.  Army 
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LIST  OF  ANNUAL  SUBSGRIBEBB. 


Thomson,  B.  Kennedy  Commr.  B.N. 

Thomson,  W.        Pftymr.  102nd  Boy.  Mad. 

Fufl.  (11.) 
Thomdikc,  Daniel   Lieut.-G-en.  Col.  Comm. 

B.A. 
•Thornton,  E.Z.  Lieut.  104th  Beng.Fu8.(lZ.) 
•Thorold,  George  E.  Col.  (ret.  f.p.)  Lt.-Col. 

Kent  Bifle  Vob.  (IZ.) 
Thuilliep,  H.  E.  L.    Col.  B.  A.  Surveyor- 
General  of  India  (1/.) 
Thurlow,  H.  H.  Ens.  13th  Light  Inf. 

Thursby,  Jas.  L.    Maj.  (ret.)  17th  Begt.(lZ.) 
Thursby,  Bich.  H.   Liout.-Col.  Coldm.  Gds. 
Thynno,  Alfred  W.  Lt.-Col.  Gren.  Gds.  (1/.) 
Tidy,  T.  11.  Maj.-Gen. 
Tinkler,  W.  A.  Capt.  late  Hon.  Corps 

Gent  le  men-at- Arms 
Tippctta,  A.  M.  Surg.  5th  Fusiliers 

Tipping,  Alfred  Lieut. -Col.  late  Gren.  Gds. 
Tirenian,  IIv.  Stephen  Maj.  (ret.)  B.A. 

Todd,  Thos.Fontham  Lieut.  02nd  Begt.(I/.) 
ToUemache,  Wm.  Aug.     Capt.  late  2nd  Life 

Guards 
Tolhior,  W.  M.  Capt.  (rot.)  B.A.  (1/.) 

Tolson,  Wilfred       Lieut.  35th  Boy.  Sussex 

Bcgt.  (1/.) 
Tombs,  Sir  H.,  KCB.  W.€.        Major  Gen. 

B.A.  ill.) 
Tomkinson,  E.        Col.  h.p.  unatt.,  ADC.  to 

the  Queen 
Toniliiie,  G.  MP.      Col.  North  Lincohi  Mil. 
Tomline,  Win.       Capt.  late  10th  Huss.  (IZ.) 
Tomp^on,  W.  D.  Major  17th  Begt..  (IZ.) 

♦Tonnot'liy,  Talons  Major  Slst  Begt.  (IZ.) 
Toppin,  J.  M.  Capt.  18th  Boyal  Irish  (IZ.) 
Torriano,  C.  E.  Capt.  Boy.  Art.  (IZ.) 

♦Tottenham,  Cliarles  James  Lt.-Col.  Denbigh 

Yeo.  Cav.  late  Capt.  2nd  Life  Gds.  (IZ.) 
Toiihnin,  Augs.  Esq.  late  U.E.I.C.  Sea  Scr. 

(IZ.) 
Tower,  II.  Lieut.-Col.  Coldm.  Gds. 

Townscnd,  J.  C.  C.  Capt.  North  Cork 

Biflos  (IZ.) 
Townscnd,  Samuel  P.  Capt.  B.N.  (IZ.) 

Townshend,  llenry  Dive       Lieut. -Gen.  Col. 

25th  Begt.  (IZ.) 
Tracy,  Hon.  Charles  IlanburyMP  late 

Lieut.  B.N.  (IZ.) 
Tracey,  Ilarry  A.  Capt.  Boy.  Art.  (IZ.) 

Truill,  Wm.  Asst.-Surg.  91st  Uighrs. 

Travcrs,  E.  A.  B.   Lt.-Col.  Il.M.  Mad.  Stall' 

Corps,  Dcp.  Adj.  Gen.  Madras  (IZ.) 
Travers,  H.  F.  Esq.    Assist.  Superintendent 

of  Stores 
TraTcrs,  James,  ©^.C 

Beng.  Army  (IZ.) 
•Trofusis,  Hon.  W.  B. 

Gds.  (IZ.) 
Trcmavne,  Arthur  Lt.-Col.  late  13th  Lt.  Drs. 
Trench',  C.  Capt.  B.A.  (IZ.) 

Trench,  Hon.  W.  Le  Poer  Capt.  K.E.  (IZ.) 
Trcvclvau,  Sir  C.   E.  KCB.    late    Gov.   of 

Madras  (U.) 
•Trcvelvan,  II.  A.  Co\.  HWv  \1\\«.%^ys 

Trevelyan,  Jos.  "Earrin^^oTv    }^'^^^;j^-^'^^'^^; 
Trevor,  K.  A. 
Trevor,  Ct.  II. 


Major-Gen.  H.M. 
Lt.-Col.  Sco.  Fus. 


•Trevor,  W.  C,  CB.        CoL  lith  B«gt  (LI) 
Tritton,  F.  B.        Lieut.-CoL  b.  p.  lato  Dep. 
Batt. 


Trivett,  J.  F. 

(IZ.) 
TroUope,  Chas.  CB. 

Begt. 
Trotter,  H. 


Lieut.  B.N.  B«ierre 
lCig.-aeD.  CoL  53rd 
Capt.  Gren.  Gds.  (II) 


Trotter,  Henry         Lieut.  Boy.  Engn.  (U) 


Trousdell,  W.  G.  MD. 

(II.) 
Tryon,  George 
Tryon,  J. 

Tuite,  Hugh  Manloy 
Tulloch,  Alex.  B. 
Tulloh,  Alex.  OB. 
Tulloh,  J.  S. 


Suig.-Miy.  Staff 


Capt.  RN.  (II) 

Capt.  89th  BegL 

Mu.*Gen« 

Ckpt.  G9tb  Bcgi  (U) 

Gen.  (ret.)  BJL  aO 

Major  B.H.  Ait.  QM 


Tupper,  Chas.  Wm.    Capt.    late  K.O.LL 

Mil. 
Tupper,  De  Vie         Major  (ret.  h.p.)  8th  or 

King's  (IZ.) 
Turbenill,  T.  P.  Capt.  B.A.  (1/.) 

Tunibull,  H.  C.  M.        Lieut.  6th  the  Bonl 

Begt.  (IZ.) 

Licut.-Col.  h.  p.  1st  Boj. 


Tumbull,  J.  B. 

Drags.  (IZ.) 
Turner,  Geo.  Esq. 

Woolwieh  (IZ.) 
Turner,  Geo.  H. 
Turner,  Henry 

Gds. 
Turner,  H.  S. 


late  Master  Shipwrigbt 

Lieut.  50th  Begt.  (1/.) 
Assist. -Surg.  Sco.  Fu5. 


Major  69th  Begt.  (1/.) 
Turner,  James  Trench        Lieut.  73rd  Ri-st. 

(IZ.) 
Tumour,  Edmund  E.         Comm.  B.N.  (1?) 
Turquand,  N.  M.  G.  Capt.  Coldm.  Gds,  (1/.) 
Tweedie,  Michael  Capt.  h.p.  B.A.  (1/.) 

Twemlow,  Geo.  Maj.-Gen.  Col.  Comm. 

Boy.  Art.,  Bengal  (IZ.) 
Tvnford,  H.  B.     Lt.-Col.  Hants  B.  Vol. Sod 

Adm.  Batt.  late  Capt.  36th  Begt.  (IZ.) 
Tylee,  Alfred  Col.  (ret.)  RA  (I/) 

Tyler,  E.  S.  Capt.  Boy.  Eng*.  (10 

Tyrrell,  Avery   Capt.  5th  W.  York  MQ.  (1/.) 
Tyssen,  F.  S.  D.  Lieut,  late  4th  Drae. 

Gds. 


rPTON,  Hon.  Arthur 
(IZ.) 


Lieut-Oenenl 


VACIIEB,  F.  S.      Lt.-Col.  22nd  Keg.  (lU 
Valpy,  Ant.  B.  Capt.  K.X.  (IZ.) 

Vandeleur,  C.  T.  B.  CsLpt.  12th  Eojal 

Lancers  (IZ.) 
Vandeleur,  T.  B.     Capt.  7th  Roy.  Fus.  (1/ ) 
Vander-Meulen,  J.  H.         laeut.  50th  Bcp. 

(IZ.) 
Van  de  Weyer,  A.  S.  B.     Capt.  Gren.  Gd?. 
Van-Strauhcnzee,  F.     Lieut, -Col.  (rct.)18*j 

Inf.  (IZ.) 
Van-Straubenzce,  T.  Capt.  R,  A.  {V.) 

Varlo,  Henry  Capt.  h.  p.  B.  M.  L.  Icf. 

Vassall,  Bawdon  J.  P.        Major-Gen.  unsi'.. 

(IZ.) 
yN\i.\3i^\\y.w^IIoi\!'£.  C,  Lieut.BifloBrigadedf.^ 


U8T  OF  AmrUAL  SUBBCBIBE&S. 


r,  T.  G.  J.        Major 


t.  (li.) 


___Bej,  Sir  Harry,  Bart.    Major  late  Gren . 
ESd<.HP.     (II.) 

n,G.  A.  Liaut.-Col.  (rat.)  Stnffordehiro 
B  Vols,  late  Lieut.-Col.  Coldm.  GJa. 
Verechojie,  H.  W.  Lt.-Col.  Orcti.  CWs.  (It.) 
•VewT,  Geo.  Hy.  Col.  R.A. 

Tf«j,  fi™.  J.  R.  W.       Capt,  Coldm.  adi. 

(II.) 
TdlioM,  Bbn.  Fred.  W.  C.  Cnpt.  Into  Coldm. 

Ou&rds  (11.) 
VUUera,  mn.  G.  P.  H.     Lkut.  Gr.  Gda.(l?.) 
Vojle,  G.  E.  Col.  E.A.  (H.) 

Tynar,  R.  C.  de  Grey  Capt.  (ret.)  Gr. 

Gds.  (I/.) 
Tjae,  G.  Howard    Col.  (ret.)  2nd  Life  Gds. 


W«ic,  John  Peter  Mujor  (rel.)  Beng. 

Army  (II.) 
Wade,  Seaton  Sarg.  R.N.  (i;.) 

Wsdinan,  A.  J.  P.  Capl.  (ret.)  King'e 

Drag-  QdB.   (11.) 
Waiiab,  G.  D. 
Wuhiib,  H.  J. 

(10 
•Wake,  A.  3. 
Wake  E.  W, 

Wile,  Rev.  Henry  J.  lato  Lieut.  2Dd 

Walhoiue,  Edward  Capt.  tat«  IStli  Rrgt. 
Walker,  A.  Capt.  late  7StIi  HigMra.  (1/,) 
WBlkar,C.P.B™ui-hamp,CB.  Colh.p.  Ute 

Snd  Drag.  Gda.  HU.  Attacli6  H.Ji.M.  Era- 

iutj  Berlin  (II.) 
Walker.  D.  Corrio       Capt.  Hot-  Engs.  (ll.) 
Walker,  Edw.         Capt.  (ret.)  21at  R.  N.  B. 

Fus.  (in 
Walker.F.W.E.P.  Capt.Sco.  Fiu.Qds.  (I/.) 
•Walker,  G,  G.  Major  Scollieh  Bor- 

dems  Mil.  (i;.) 
Walker.  Sir  Geo,  E.  Bart.  Capt.  h.p.  unatl. 
Walker,  Henry  C.  Lieut.  R.N.  (1(.) 

Wtdker,  Hercules  Lieul.-Cal.  RiHe  Brigade 
Walker,  Joho  Capt.  late  6Gth  Regt.  (1?.) 
Walker,  John,  Esq.  Geographer  East 

India  OEBce 
Walker,  John  B.         Capt,  Royal  Art.  (ll) 
Walker,  S.        Lieut. -Col.  late  Q,  O.  L,  Inf. 

Mil. 
Walker,  Wro.      Capt.  lale  69fii  R^t.  Prof, 

ofMa.Adminiatralion.EojalStaffCotiegc, 

Sandbiirtt  (1/,) 
Walker,  W.  L.        Lieut-Col.  (ret.)  Indian 

Army  (1/,) 
Walker,  W,  O.       Cnpl.  7tli  Roy.  Lane.  Mil. 

(i;.) 
Wallow,  Chas,  3.  S.     Licut.-Col.  Zaih  K.O 

BordTB.  (ll.) 
•WaUer,  Geo.  H.    Major  7tb  Roy.  Fua,  (IV 

WaUsr,  8. Liout.  Roy.  Engs.  (1/.' 

"  "  ir  lale  10th  Husaari 


Walpnle,  Horatio  J.  T.      Lieut.  Rifle  Brig. 

(lb 
Wulpole,  Horatio  Capt.  5th  Fu«. 

Wolpole,  Wni.  Admiral 

Waliih,  Arthur  Capt.  late  lat  Life  Gdi, 

Walton,  Clifford  Dep,  Asat,  Com.  Gen.  (11.) 
Walwyn,  JttB.  H.  Capt.  23rd  K.  W.  Fas. 
Word,  Edir.  Wolstenholma  CoL 

B.E.  (ll.) 
W!ird,  H. 
Ward,  John 
Ward,  John  Rose 
•Ward,Thos.  Lb  H. 
"  '■ard.W.J. 

Car.  (i;.) 

Ward,  Man.  W.  J.  Capt.  R.N.  (ll.) 

Wards,  C.  KH.  Admiral  (li.) 

Warde,  5ir  Edw.  Chas.  ECB.        Maj.-Gea. 

(U) 
Warde,  Francia  Licut.-Oen.  Col.Oomm.S.A. 
Warden,  Robart,  CB.      Col.  (rot.  b.p.)  19th 

Regt.  (1/.) 
Wordlaw,  Robert,  CB,      Col,  (b.p.)  lat  Roy. 

Drags.,  Couimg,  Cavalry  Brigade,  Curragh 
Waring,  Waller  T.  Capt.  Kent  Art.  (11.) 
Warre,  F.  Lieut,  lato  East  Kent  Militik 
Warre,  Hy.  J.  CB.  Col.  (rat.  h.p.)  67th 


Regt.  (i;.) 
Wan'en,  Charlua 
Warren,  Fred.  P. 
Warren,  T.  M. 


Capt.  E.E.  (11.) 
Conimr.  R.N.  (ll.) 
Capt.  73rd  Regt.  (1/,) 


Warren,  William   Lt.  601b  Roj.  Kiflia  (11.) 
Warren,  William    Licat.  B.  A.  (It.) 
Waterford,  J.  H.  de  la  Poor,  MiHQuiS  of 

Capt.  (ret.)  1st  Life  Gda.  (11.) 
Waterhouae,  Hoory  Capt.  lale  Lanark  Art. 

Tola. 
Watson,  Chas,  Edward  Lt.-Col.  (ret.) 

18th  Royal  Irieli  (11.) 
WaUon,  D.  Col.  82nd  Regt.  (11.) 

WalaOQ,  David  H.  Capt.  R.N.  (1/,) 

Watson,a.L.    Lieut.  (ret.)latLifi'9dii.(li.) 
Watson,  Bupart  0.  Capt.  Oojlon  Rifloi 

Wntt,  Jna.  DulT  late  Dep,  Coram,  Gen. 

Watt»,  Robert  Capt.  (ret.)  H.M.  Mad. 

Army  (U.) 
Waugh,  Sir  A.  Scott,  Et.  PRS.   Major-Gen. 

(ret,  r.p.)  H,E,  Bengal  (ll.) 
Weatherlty,  F.  A.     Capt.  (ret.)  6th  Inniag. 

Webb,  PpBDcia  E. 
Webb,  Thaodoaiu 
Webber,  C.  E. 
Webster,  G.  M".  MD. 
Webiter,  Hamilton  B. 

Eur.  Light  CaT.  (ll.) 
Wegg-Prossor,  P.  " 

■Vols.  (It) 
Wi«iielin,  J.  O.  R.     Capt.  2nd  Roy.  Burrey 

WeUesley,  Mob.  F,  A.      Capt.  Coldm,  Qdj, 

U'-) 
Wellealey,  G.  G.  CB.  Viec-Adm,  Com*   l 

uiander-in-Cliief  North  Amoriea  and  Wott  i 

Indies  (ll-)  I 

Welleslev,  Wm.  Hy.  Chaa.        Col  lale  Tth 

Royal  Fus. 


Capt,  28th  Reel.  (11.) 

Capt,  lato  B.H. 

Capt.  R,E.  (U.)    I 

Surg,  on  the  Staff  I 

Capt.  4th  Bengal    f 

Major  1st  Mid.  Art.* 
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LIST  OF  ANNUAL  SUBSCRIBEBS. 


WellB,  James  S.  Staff  Commr.  B.N. 

WoUs,  Richard  Capt.  K.N.  (1/.) 

Wesley,  iS/r  Robert  KCB.  Lt.-Gen.  B.M.L.I. 

(1/.) 
West,  C.  E.  late  Mid.  K.N.  {11.) 

West,  James  B.  Capt.  R.N. 

West,  Hon.  M.  S.  Capt.  late  Qrcn.  Gds. 
Westaway,  Nathaniel  Lieut.  R.E.  (11.) 

Westb V,  A.  G.         Capt.  (ret. )  8th  or  King's 

(1/.)' 
Westmaeott,  Spencer  Col.  R.B. 

Westphal,  Sir  Gko.  Aug.  Kt  Admiral 

Whalley,  J.  L.     Capt.  1st  Roj.  Lancaah. 

Mil.  and  Commt  24th  Lancash.  yolB.(l^) 
Whamcliffo,  E.  M.  G.  Lord  Lt-Col.  late  Ist 

W.  York  Yeo.  Cav.  late  Lt.  Gron.  Gds. 
Wheatley,  Wm.         Lt-Col.  (ret)  Sco.  Fufl. 

Gds. 
Wlieeler,  J.  Ross     Lt.-Col.  (ret.)  29th  Regt. 
Whoeloy,  J.  S.         Capt.  8th  or  King's  {II.) 
Whillen,  H.  W.  S.  Esq.   Chief  Auditor  Army 

Accounts  (1/.) 
Whimper,  ¥.  A.      Col.  unatt.  Major  of  the 

Tower  of  Loudon 
Wliinfield.  C.  W.  Lieut.  R.E.  (1/.) 

Whish,  C. K.D.  Lieut.  6th Inuiskg.  Dr8.(l/.) 
Wliitbread,  J.  W.  Capt.  lat«  Sufiblk  Art. 
White,  A.  Lieut,  late  Queen's  Westminster 

Rifle  Volu.  (1/.) 
•White,  C.  n.  Capt.  and  Adj.  Cheshire  MiL 

{II.) 
•White,  H.  a.    Capt.  Ist.  Roy.  Regt.  (IZ.) 
White,  Ruvm.  Herbt.        Lt.-Col.  Sco.  Fus. 

Gds.  (l/J) 
Wliite,  W.  R.  Lieut.  50th  Regt.  (1/.) 

WhitA^hoad,  Fred.  G.       Lieut.-Col.  29th  N. 

]VIidx.  Rov.  Vole.  (1/.) 
Whitelooke,'G.  F.  Lt.-Col.  late  Ben. 

Annv  (1/.) 
Wliiteside,  F.  J.  S.       Capt.  11th  Regt.  (1/.) 
Whitlield,  C.  T.   Surg.  h.p.  Ord.  Med.  Dep. 

{11.) 
Whitlield,  Hy.  Wase  Major-Gen. 

Whilla,  Wm'  Capt.  10th  Rcct.  (I/.) 

Whitmore,  E.  A.  Col.  Asst.  Adj. -Gen. 

Horse  Gds.  (1/.) 
Whilmore,  T.  C.  D.  Capt. (ret.) Roy. H.Gds., 

Cornet  Leic.  Yeo. 
Whitshcd,  St.  Vincent  B.  H.         Capt.  late 

Coldm.  Gds.  (1/.) 
•Wickham,  E.  U.  Lieut.  R.A.  (1/.) 

Wickhani,  John  Capt.  Uampshire  Mil.  (1/.) 
Wifjrnni,  J.  R.  Capt.  late  Coldm.  Gds.  (1/.) 
Wilbrahnm,  Rich.  CB.  Maj.-Gen.  Got. 

and    Comdt.   Royal    Victoria    Hospital 

^^•tloy  (1^) 
WiUlboiv,  Fn»d.  Asst.-Surg.  late  Coldm.  Gds. 
Wildman,  John  Col.  unatt.  (1/.) 

Wilkinson,  F.  G.  Col.  unatt.  (lif.) 

Wilkinson,  Henrj'  G.  Lt.-Col.  late  Sco. 

Fus.  Gdrt. 
Wilkinson,  Josiah      Capt.  lOStli  Regt.  (1/.) 
WillcH,  Aug.  Cvxi^t.  lO-lth  Beng.  Fus. 

Willes,  Geo.  O.  Cli.  Cvx^^.^:^. 


Williams,  John      Lieut.  l«t  West  India 

Regt.  (1/.) 
Williams,  J.  W.  C.         CoL  Boy.  Mm-.  Art. 

Assistant  Adjt.-Gen.  (1/.) 
Williams,  Lawrance        Capt.  5th  W.  Tort 

Mil.  (1/.) 
Williams,  Lewis  Duncan       Lieut-Ckn.  CoL 

6th  InnisUn.  Drags.  (1/.) 
Williams,  Monteomeiy      loeut-Gten.  GoL 

Commt.  R.E.  {II.) 
•Williams,  O.  L.  C.  Mitf.  and  Lt-CoL 

B.  H.  Gds. 
Williams,  T.  P.  Lt.  -CoL  Commt  %. 

Anglesey  Lt.  Inf.  (11.) 
Williams,  His  Excellency  A>Wm.Feinriek, 

Bart,  of  Bars,  KCB.  Qen.  CoL 

Commt.  R.A. 
WiUiams,  William       Surg.  h.p.  99th  Bojjt. 
Williams,  Wm.  Capt.  lOdrd  Boyal  Bombay 

FusiHers  {11.) 
Williamson,  B.  F.   Lieut.    23rd  B.  W.  Fas. 
Willis,  Browne  Lieut. -Gen.  RJL 

WUloughby,  M.  F.  CB.  Ma^-Gen.  (ret.) 

Bo.  Army  (1/.) 
Wilmot,  Eardley  Migor-Gen. 

Wihnot,  Francis  Lieut  SSrd  BegL  (R) 
Wihnot,  Fred.  M.  Eardley  Major-Qen.  BA 

(1/.) 
Wihnot,  W.  A.  Eardley   Lieut.  6th  Fu«w(U) 
Wilson,  C.  P.  Lieut,  hite  H.M.  I.  NaTT(l/.) 
Wilson,  C.  T.        Lt.-Col.  late  Coldm'  GW». 
Wilson,  Charles  T.      Capt.  4th  Bing'i  Own 

(10 
Wilson,  C.  W.  Capt.  B.  E.  (It.) 

Wilson,  Charles,  W.  H.  Capt.  6th  lie 

Boyal  Begt. 
Wilson,  Edmund  Capt.  B-X.  a^ 

Wilson,  Fitz-Boy  Lieut.  Rifle  Brigade  (1/.) 
Wihjon,  Fred.  W.  Capt.B.N.  a^ 

Wilson,  Herbert  L.  Capt.  lat«  71st  Lt.  M 
Wilson,  H.  B.  Capt.  7lst  Highld.  L.  I.  (10 
Wilson,  J.  J.  Lieut.-Col.  B.E.  Instr.  in  Fa^ 

tiflcations.  Boy.  Mil.  Academv,  Woolwich 

(1/.) 
•Wilson,  John  Capt.  42nd  Boy.  HigfaU*. 

{11.) 
Wilson,  Bichard  Lieut.  3rd  W.  Iudi:i  Rerf. 
•Wilson,  S.  W.  F.  M.  M^or,  15th  Begt.  (1/.) 
Wilson,  T.  M.  Maj.-G«n.  h.p.  8th  or  Kings 

(1/.) 
Wilson,  W.  H.  Lieut.  87th  Boyal  Irish.  Fu=. 

{V.) 
Windham,  Sir  Chas.  Ashe,  KCB.       Lieut- 
Gen.  Col.  46th  Begt. 
Windsor-Clive,  Mon.  Gt.  H.  W.     Licut.-Col 

Coldm.  Guards,  MP.  (11.) 
Wingfield,  Chas.Wm.  Maj.-Gen.  (ret.)  B.A. 
Wingfield.  Digby  H.  B.      Capt.  R.  H.  Ci^-« 
Wingfield,  Fred.  Dep.  Aset.  Cotu- 

Gen.  (1/.) 
Winter,  Mathew  Asst.  Com. -Gen.  lli ) 

Winthrop,  Hay  E.  S.  Capt.  K  >' 

Wiseman,  Sir  W.  S.  Bart.  KCB.       ^J 
KOAwimUlO 


Willianis,  E.  A.  CB.  Co\.^.K.  Y^\^,  k,>iV^^^T  "^^.lajte  96th  Begt.  (1  ; 

Willinms  J.  AuA)TC5    TclxvB.  (JO^^^^o^.^V^vi%\^^^'^^^^^^'^-^^^^  ^^^.^^-^^^a^-^^''^' 
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Wolfe,  W.  8.  M. 
Wombwell,  A. 

Batt. 
Wood,  A.  B.  M. 
Wood,  Elliott 
•Wood,  Henry 
Wood,  H.  G. 
Wood,  Herbert  W. 


Captain  RA.  (1^) 
Lt.-Col.  late  7tli  Depot 

Lieut.  Coldm.  Gds. 
Lieut.  B.E.  (1/.) 
Capt.  Bifle  Brig. 
Gol.  8th  or  King's 
Capt.  B.E.  (l1.) 
Wood,  Thomas  Lieut. -G^n.  CoL  84th  Begt. 
Wood,  Sir  William,  KCB.  KH.      Gen.  Col. 

14ih  Begt  (12.) 
Wood,  WiUiam     Lieuk^Col.  h.p.  B.M.L.I. 

(U) 
Wood,  Wm.  Hark  M^jor  Qeo. 

Woodall,  J.  W.  llajoT  late  East  and 

North  York.  Art.  Mil.  (1/.) 
Woodford,  Sir  John  Qt.  ECB.  KCH.    Maj.- 

Qttm* 
Woodgate,  Franois        Capt.  (ret.)  Snd  Life 

Ods. 
Woodhaad,  H.  Esq.  Nary  Agent 

Woodroffs,  a.  W.  P.      Comet  (ret.)  B.  H. 

Ode.  (IZ.) 
Woods,  Wm.  Fell    Capt.  40th  Middlz.  Bifle 

Vola.  (IZ.) 
Woodward,  John  Capt.  unatt. 

Woolsey,  O'B.  B.        Lieat.-CoL  Boyal  Art. 

(U.) 
Worcester,  H.  A.  W.  F.  Mabqvib  of      Capt. 

Boyal    Horse   Ghiards,  Capt.  Worcester 

Yea  (li.) 
Worsley,  IVanciB     Capt.  late  Isle  of  Wight 

Mil.(U) 
Worsley,  G.  F.  Capt.  B.A.  (1^) 

Wray,  Henry  Lieut.-Col.  B.E.  (12.) 

Wright,  A.  F.  B.         Lieut.  9th  Best.  {II.) 
Wright,  C.  J.  Lt.-Col.  Ist  Nottingham 

(Bobin  Hood's)  Bifle  Volunteers,  MP.  (12.) 
Wright)  P.       Asst-Surg.  Besidency  Nepal 

(ll) 


Wright,  Edward  W.  C.  Col.  late  21st 

Dep.  Batt.  (12.) 
Wright,  S.  H.  Lieut.  R.N.R.  (12.) 

Wrottesley,  Ron.  Geo.  Lieut.-Col.  R.E.  (12.) 
Wulfl;  H.  Powell  Maj.-Gen.  (ret.  f.p.)  R.E. 
Wyatt,  Sir  Matthew  late  Lieut.  Hon. 

Corps  of  Gentlemen- at- Arms  (12.) 
Wygram,  Godfrey  J.   Lt.-Col.  Coldm.  Gds. 
Wyndham,  Hon.  Henry,  MP.     Capt.  (ret.) 

Ist  Life  Gtls. 
Wynne-Finch,  C.  A.       Capt.  Sco.  Fus.  Gds. 

(12.) 
Wynne,  E.  W.  L.  Lt.-CoL  Gren.  Gds. 

Wynne,  G.  CoL  B.E.  (12.) 

Wynyard,  E.  G.  Col.  (ret.)  Chren.  Gds.  (12.) 
Wyse,  A.  G.  Capt.  (ret.)  48th  Begt. 


XIMENES,  W.  E. 
King's  (12.) 


Capt.  (ret.)  8th  or 


YABBOBOUGH,  Eabl  of       late  Captain 

Boy.  N.  Lincolnshire  MIL 
Yeo,  Gerald  MD.  Surg.  B.N.  (12.) 

YoUand,  Wm.        Col.  R.E.  Railway  Depart. 


Board  of  Trade  (12.) 
),  G.  N.  K.  A. 


Col.  Ist  W.  I. 


•Yonge, 

Begt  (12.) 

Yonge,  Henry  J.  Capt.  (ret.)  6l8t  Begt. 
Yonge,  W.  L.  Capt.  B.A  (12.) 

Yorke,  Sir  Charles  GCB.  General 

Col.  Bifle  Brigade  (12.  10s.) 
Yorke,  J.  CB.  Major-General  (12.) 

Yorke,  Philip  S.  Maj.  12t]i  Ben.  Cay.  (12.) 
Young,  Chas.  Allen  Major  late  33rd  Begt. 
Young,  C.  F.  Lieut.-Col.  Roy.  Art.  (12.) 
Young  Richard  B.  Ens.  73rd  Rest.  (12.) 
Young,  Thos.  Major  (ret.)  37th  Regt. 

(12.) 
Younghusband,  C.  W.  CoL  Roy.  Art. 

Yule,  Patrick  Maj.-Gen.  B.E.  (12.) 
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ADArB,'H.  A.  Capt.  ^ret)  52iid  L.  I/(9Z.) 
Aiiey,  J.  M.  0.  Comr.  R.N. 

Airey,  J.  T.  CB.    Col.  (ret  h.p.)Coldm.  GWb. 
Abock,  Tho8.  St.  L.  Lt.-Col.  Commt. 

Boj.  East  Mid.  MU.  (8^) 
Aldham,  W.  C.  CB.  Capt.  R.N.  (Bl) 

Alexander,  B.  Lieut.-G^n.  Col.  H.M. 

24th  Madp.  N.I.  (3/.) 
Alexander  W.  CK)rdon    Capt.  93rd  Higblrs. 

m.) 

Allen,  J.  L.  Esq.  Dep.  Lieut.  Perthshire 
Anderson,  Thomas  Maj.  64th  Beet 

Archer,  Clement  B.  Capt.  late  4th  Dr.  Gas. 
Armstrong,  B.  S.  Mi^.-G^n.  B.A. 

Armstrong,  Thomas        Maj.  lat«2ndW.  I. 

Begt. 
Arrow,  W.  Q.     Maj.  late  28th  Bomh.  N.  I. 
Ashbtimham,  Hon.  Thomas  CB.    Q^n.  Col. 

82nd  Begt. 
Ashmoro,  Cbas.  Lieut.-Gen.  Col.  30th  Begt. 
Atkinson,  Tlios.  Capt.  Ist  Bojals 

Austin,  Thomas  Colonel  late  69th  Begt. 
Aylmer,  H.  Msgor-G^n.  (ret.  f.p.)  B.A.  (31.) 
Aylmer,  T.  C.  Col.  unatt.  (91.) 

BABDELEY,  P.  H.     Maj. .Gen.  (ret.  f.p.) 

RE. 
Bagot,  Charles  Col.  3rd  K.  O.  Stafford 

Mil.,  late  Ghren.  Gds. 
Bagot,  George  Major  69th  Begt.  (9/.) 

Baldoek,  W.  Lieut,  late  Bifle  Brigade 

•Balfour,  C.  James  Capt.  K.N. 

Balfour,  F.  W.  Major  late  Rifle  Brig.  (9/.) 
Balfour,  G^o.  CB.  Major-G«n.  B.A. 

Madras.    Assistant  to  Controller  in  Chief 

War  Office  (3^) 
Barclay,  A.  K.      Capt.  late  Sur.  Yeomanry 
Barclay,  D.  W.  Capt.  late  90th  L.  I. 

Barlow,  Geo.  Capt.  4th  Duke  of  Lane. 

Own  L.  I.  MU. 
Bamston,  B.  H.  Esq.        Dep.-Lt.  Cheshire 
Barou,  R.  J.    Lieut.-Col.  (ret.)  R.E.  (10*.) 
Barreto,  The  Baron,  FBSL.     Capt.  late  4th 

Boyal  South  Middlesex  MU.  (9^.) 
Barrow,  W.  P.  Lieut.  R.N.  (9?.) 

Bartlcy,  J.  Cowell  Lt.-Col.  5th  Fus. 

Barton,  Edward  Lieut.  27th  Begt. 

Barwell,  William  Capt.  R.N. 

Basci-i,  J.  P.  Capt.  B.E.  Bengal  (9^.) 

Bastard,  W.  B.  Capt.  late  90th  Lt.  Inf.  (31.) 
•Bateman,  H.  W.  Lieut.  3l8t  Begt.  (91.) 
Bates,  C.  Ellison     Capt.  Bengal  Staff  Corps 

Bay/ield,  H.  W.  X.Anivwl 

Bajl'iB,  E.  W.  D.  Lieut.  36tkMiddbL.'BASL« 
fob.  (91. 


Baylis,H.  Laglis  Lieut.  H.  M.  39th  Beng.K.L 
•Baylis,  T.  H.         Capt.  36th  Middlx.  Bifle 

Vols.  (9/.) 
Bayly,  John  Col.  B.E.  (lOt.) 

Baynes,  G.  Madeod  Capt.  h.p.  BJL 

Bayntun,  W.  H.  Oapt.  late  12th  Boyal 

Lancers 
Beadon,  George  Capt.  B.N. 

Beauderk,  Lobd  Amelius  W.  Capt.  B.K. 
Beazley,  G^eo.  G.  Capt.  83rd  Regt.  (9/L) 
Belcher,  Sir  Edward,  KCB.  Yice-Adm. 

Bell,  Chas.  Wm.  Lt.  kkte  15th  King's  Hus. 
Bell,  Sir  John,  QCB.  Gen.  Col.  4th  Begt. 
Bere,  E.  B.  Major  late  45th  Be^ 

Beresford,  Wm.  Hy.  Capt.  late  Bifle  Bng. 
Best,  jQbii.  Henry  late  Mid.  B.N.  (9^ 

Best,  T.  C.  H.       Mi^'or  (ret.)  72nd  Highls. 

(9^.) 
Bidwell,  J.  FSA.         Lt.  late  Queen's  Boy. 

Yohrs. 
Bingham,  G.  W.  P.  CB.         Col.  (ret.)  64th 

Begt. 
Black,  B.  West  Mi^or-Gen.  late  BjL 

Madras  (91.) 
Black  James  Scott     Lieut.  11th  Huss.  (91.) 
Black,  William,  Esq.  late  Mid.  R.N. 

Blackhume,  J.  G.        Major  Slst  Lim.  Bifle 

Vols.  (91.) 
Blackwood,  Sir  Erands,  Bart.  Commr.  B.N. 

Blair,  William  Fordyce  Capt.  B.N. 

Blanshard,  Rich.  Esq.  late  Lieut. -Got. 

and  Vice-Adm.  of  YancouTcr's  Island 
Blundcll,  H.  B.  H.         Capt  Gr.  Gds.  (9/.) 
Boileau,  C.  L.  Major  late  Rifle  Brigade 

(11.) 

Bonamy,  John         Lt.-Col.  (ret.)  6th  Regt 
•Booth,  B.  B.  Haworth.      Lieut.-Col.  22nd 

East  York  Art.  Yols.  (9Z.) 
Borland,  Oswald  Comr.  R.N. 

Borton,  Arthur,  CB.  Miy.-Gen. 

Comg.  2nd  Inf.  Brig.  Curragh 
Boulthee,  Fred.  Moore  Yice-Adm. 

Bourchier,  Jas.  J.        Major  (ret.)  52nd  Lt 

Infiy.  (9^.) 
Bourne,  Jas.      Col.  Conunt  Boy.  Lan.  Art. 

MP.  (91.) 


Army  Agent  (3L) 

Commr.  B.N. 

Capt  B.N.  (91.) 

Oapt.  86th  Roy.  Co. 


Boustead,  John,  Esq. 
Bowen,  A.  F.  J. 
Brandreth,  Thomas 
Branfill,  B.  A. 
Down  {91.) 
Breton,  H.  W.        Lt-Gen.  CoL  66th  Begt 
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Bright,  K.  0„  CB.  Col.  19th  EcgC. 

Brigstoclie,  G.  C.  H.  P.    Capt.  Ute  ith  R.I. 

Drag.  Gde. 
BrocM,  Bonmrd  Lieut,  late  6th  Drug. 

Ode. 
Brook,  0.  8.  Esq.  Ordn.  Storeteeper 

Brooke,  Charles  K.  Lieut.  15th  Kegt.  {Hi.) 
Brown,  K.  Esq.  FR9.  FL3.        late  Surgeon 

Sisjlch  Fanuible  Regt. 
•Browne,  H.  B.       Lt.-Col.  20th  Begt.  (9/.) 
Browne,  Lord  John  T.        late  Lieut.  R.N, 
Browne,    Tea.   Archda.   E.  W.  MA.       lato 

ChitpLun  to  the  Forces 
Browne,  W.  B.  Ensign  late  68lh  L.  I. 

Brymer,  J.  Capt.  lata  5th  Drag.  Gds.  (3(,) 
Buocleaoh,  Waller  F.M.  Dpke  of,  KG.  ET. 

FR3.  Lord-Lieut.  Co.  Mid  Lothi 

Buchan,  Gt.  W,  Fordjco       Col.  (ret.)  E. 

Gdi. 
Buckie,  Claude  E.      Comuumder  E.N.  (91.) 
BucUe,  W.  Hill  Lieut,  late  14th  Eegt, 

Baekle;,  E.  P.  Gen.  Cot.  83rd  Sefl. 

Bnoknill,  J.  T.  Lieut.  R.E.  (9a 

Budgen,  John  Commr.  B.N. 

BuUer,  E.  M.  Major  Bifle  Brigade  (9^.] 

Burdett,  Francis  Lient.-Col.  late  17th  Lane. 
Burdett,  Sir  Robert,  Barl.        Col.  late  68lh 

L.I. 

Burrard,  Sidney  Lieut.-Col.  Gren.  Gds. 
Burriss,  E.  N.  Lieut,  late  Cejlon  Regt. 

BurronghB,  F.  W.  Col.  93rd  Highlrs.  (9/.) 
Burrows,  R.  E.  XH.  Col.  late  66th  Regt. 
Bnrslem,  G.  J.  Capt.  late  94th  Begt. 

BuUer,  Hcnrj  Thomas  Capt.  4th  Huss.  (SI.) 
•Bjthell,  R.         Capt.  and  Adj.  H.M.  Bom- 
bay Sappers  and  Miners  (91.) 

CAMBRIDGE,  H.R.H.  GEORGE  W.P. C. 

DUKE  OF,  KG.  GCB.  GCMG.    Field- 
Marshal  Comman  din  g-in-Chief,  Col.  Gren. 

Gds.,  Roy.  Art.,  Roy.  Eng,,  Col.  in  Chief 

Rifie  Brigade 
•Cadman,  W.  K.       Capt.  Slli  W.York  Mil. 

(91.) 
Caldwell,  Cliariei  B.     Capt.  lale  66th  Eegt. 
CaldweD.  WilUaai  Chas.        Capt.  late  47Ui 

Eegt.  (3(.) 
Calvert,  A.  M.  lieut.-Col.  E.  Art.  (3/.) 

CampbcU,  A.  J.  Lt.-Col.  iale  IGlh  Eegt, 
Campbell,  Archibald  Cul.  lale  46th  Eegt. 
Campbell,  D.  L.  Lieut.  Ute  9th  Eojal 

Lancers 
Campbell,  P.  A.      Capt.  H.N.   ADC.tolht 

Qmct.  (3f.) 
Campbell,  Robert  Commr.  R,N. 

Osnuon,  Edward  St.  Leger  Rear-Admirsl 
Cannon,  Frederick  Capt.  E.N. 

Carey,  Le  Marchaut  Capl.  late  66th  Eegt. 
Oarcj,  Wm.  Capt.  E.A.  (9(.) 

Cartyon,  T.  F.  IJeut.  14ihEegt.  (W.) 

Carmicbnel,  Ch«. M.  CB.    Lt.-Gen.Col.20th 

Hu».  (10*.) 
Carmiohael,  Geo.  Lynedoch         Mqor  951^ 

Regt. 
Carpenter,  C.  Commr.  E.N. 

Carr,  Henry  J.  Lieut.  R.N,  (91.) 

Castle,  Wiliiwn  L«nforJ  Tire-Achn. 


Cautlev,  Sir  Proby  T.  ECB.  Co!,  (ret.) 

Bengal  Art.  (3/.) 
Caran,  P.  0.  Liout.-Col.  late  30thE«gt. 

(9/.) 
CaTe,  Lawrence  Trent    Capt.  late  641h  Regt. 
Chalmers,  P.  Esq.  Capt.  lata  3rd  Drag. 

Gds. 

Choloner,  Thomas  Rear-Adroiral  (St) 

ChamberUine,  W.  C.  Capt.  R.  N.  (91.) 

Chambers,  Montague,  Esq.  QC.  MP.    Into 

Lieut.  71st  High.  L.I.  (91.) 
Charlcwood,  E.  P.  Capt.  E.H.(M.) 

Chotwode,  E.  Col.  h.p.  3rd  Drag.  Gda. 

Chioheiter,  Bo».  Aug.  Q.  C.      CoL  h.p.  77th 

Regt.  (91) 
Christie,  S.  Hunter,  Esq.  MA.  late  Prof,  of 

Mathematics  Boy.  Mil.  Acad.  Woolwich 
Chriatic,  W.  J.  Capt.  late  Gren.  Gds. 

Churchill,  Lobk  Alfred        laic  Lieut.  83rd 

Regt. 
Clarke,  Geo.  CalTert  CoL  2nd  R.  N.  B. 

Drags. 
Clatke,  H.  W.  Lieut.  E.B,  (91.) 

Clarke,  M.  de  S.  U'£.  G.  A.         Capt.  GOth 

Kegt.  (91) 
Clarering,  Sir  William  A.  Bari.         Capt. 

late  Norlhnmb.  Mil.  (31.) 
Clayton,  Matthew        Capt.  late  Northumb. 

Yeo.  Cav. 
Clinton,  Frederick  Col.  late  Gren.  Gds.  (Si.) 
Clinton,  H.  Col.  (ret.)  Xlth  Husfc 

Clinton,  Hen.  E.         Capt.  Gren.  Gds.  (9L) 
Clutterbuok,  T.  St.  QuintOQ        Lieut.  29tli 

Punjab  Infantry  {9i.) 
Cockbum,  C.  F.  Captain  E.A.  (91.) 

Cocti,  Philip  Reginald      Col,  Into  E.A.  (Zl.) 
•CodringloD,  W.  Cajit.  R.N.  (9(.) 

C<ilEii,  J.  TowDsend  AdminJ 

CoUett,  H.        Capt.  H.U.  Beug.  Staff  Corpe 


(91.) 
OoUingB,J.£.  CB. 

Regt.  (91.) 
Coivile,  Henry 
Coiiroy,  H.  G". 
ConyboLTe,  Prodk. 
Cooke,  J.  G. 
Cooke,  William 
CookcB,  George 
Cooper,  D.  S. 
Cooper,  Henij 
Cooper,  Leon  Morse 
Coote,  Eobart  Capl.  H.N.  (3i.) 

Corbett,  William       Major  ble  52nd  Lt.  Inf. 
•Coi,  J.  W.        Col.  (ret,  h.p.)  13th  Lt  Inf. 

Asst.-Adjutant'Oen.  ShomclilTe  (9^) 
Craig,  John        Uajar  Boy.  N.  Down  RiOe* 

(97.) 
Crawford,  Charles  Capt.  R.E.  (91.) 

Crealock,  J.  North       Capt.  95th  Eegt.  (91.) 
^-     ■   E.N.("- 


Col.  (rvt.)  h.p.  38rd 

Gen.  Col.  12th  E«gl. 

Col.  late  Gren.  CMs. 

Col.  R.A.  (91.) 

Capt.  7ihLan.  Mil. 

Ensign  IO!b  Begt.  (9/.) 

Cant,  uoatt.  (31.) 

Capt.  late  Ist  Eoyala 

Major -Gen. 


Cron,  Eichard  B. 


f-(9(.) 


Cralc,  G .  S.  Major  late  2Sth  Begt. 

Cnitohley,  Charles  Major-Gen.  Com- 

manding Troops,  Gibraltar  (3;.) 

Cunjnghame,  Sir  A.  A.  T.  KCB.  Mqor- 
Gen.    Col.    36tli    Eegt.    Comg.    Troops, 
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LIST  OF  LIFE  MEMBEBS. 


Cupj^age,^Alex.       Cornet  lata  ^thDr.  GkU.  |  SIwm,  B.^.  H.  E.      Cftpfe.  lato  lith  EmU 

Dep.  Lkvt.  Dti^, 


Ourfing,  J.  J.  Lieut.  B.E.  (0/.)  | 

Cast,  Mon.  Sir  E.  GhCL.  KH.        Qen.  CoL 

16th  Lancers  (31) 
Cost,  ifon.  F.  F.     CoL  late  22nd  Begt.  (82.) 

D*AGTTILAR,H.T.  Lt.-CoLlateGhfcn.€kls. 

Bando,  A.  C.        Capt  Bojal  Naval  Beterre 

^(92.) 

Danbeney,  H.  CB.  Col.  h.p.  Tlst  Higli. 

Lt.  Inf.  8^) 

Davis,  Sir  John  F.  Sort,  KCB.  Deputy- 
Lieut.  Gloucestershire  (97.) 

DaWe,  Charles         Major  late  8th  or  Sang*B 

Dawson,  Hon.  B.  M.  W.    Capt.  92d  Highrs. 

Dawson,  Wm.  Commr.  E.N.  f92.) 

Deane,  H.  C.  Lt.  (ret.)  17th  Begt.  (9Z.) 

Denison,  Sir  W.  T.  KCB.  FES.  M^or-Gen. 

B.E. 
Dennis,  M.  S.  T.        Lt.-Col.  h.p.  76th  Begt 
Derby,  The  Right  Ron.  the  Eabl  of.      (9/.) 
Derriman,  S.  H.  Capt  B.N.  (92.) 

Dervillc,  Adolphus  Lieut-G«n.  H.M. 

Madras  Army 
De  Winton,  C.  L.    M^or  (ret.)  76th  Bt.  (92.) 
Dicken,  H.  Perry  Commr.  B.N. 

Digby,  J.  A.        Lieut.-CoL  late  Ghren.  Gds. 
Dixon,  Matthew  Capt.  B.N. 

Dobie,  Bobert  Surgeon  B.N.  (82.) 

Donovan,  £.  W.    Col.  h.p.  late  100th  Begt. 

(92.) 
^Doughty,  Chester   Capt.  and  Adjt.  Hereford 

Mil.  (92.) 
Dowman,  John         Capt.  of  Invalids  Boyal 

Hospital,  Chelsea 
Drake,  Sir  T.  T.  F.  E.  Bart.      Dept -Lieut. 

Devon,  late  Major  52nd  Lt.  Inf. 
Drax,  J.  S.  W.  E.       Capt.  late  E.  Kent  Mil. 

MP.  (32 ) 
Drummond,  Mon.  James  Robert,  CB.   Bear- 
Admiral,  Superintendent  H.M.  Dockyard, 

Devonport 


Dugmore,  W.  F.  J. 
Diindas,  P. 
Dunlop,  Hugh.,  CB. 
Duntze,  J.  A. 
•Durrant,  Francis 
Dutton,  Wm.  Holmes 


Ca])t.Sco.Fus.  Gds. 

luto  Col.  96tli  Begt 

Bear-Adm.  (32.) 

Admiral 

Commr.  B.N.  (92.) 

Col.  unatt. 


Dyer,  S.  H.     Capt.  (ret.)  8tli  or  King's  (92.) 

EDINBURGH, H.B.H.  A.E.  A.  DUKE  OF, 
KG.  Capt  B.N.  (92.) 

•Earle,  Wm.  Lieut-Col.  Gren.  Gds. 

Mil.  Sec.  Canada 

Ebury,  Lord  late  Capt.  Flint  Teom. 

Eden,  A.  D.     Lieut.  26th  Cameroninns  (92.) 

Edwards,  Richard  Capt.  R.N. 

Edwards,  Sami)9oii  Commr.  R.N. 

Egmont,  FARLof,  Admiral  (32.) 

Elgec,  Charles  Lieut.-Col.  23rd  R.  W. 

Fus.  (92.) 

Ellenborouiih,  F.dward,  Y..MLL  o^  GCB. 


England,  W.  G. 
Evans,  T.  W.  Esq. 

(91) 
Evelyn,  G.  P.  Lt.-CoL  Commt.  1ft &.  Bvncy 

HU.(82.) 
Everaley,yx8C0TnrT   CoLCkmimt  Hftmfiluif 

Yeo.  Cav.  ADC  to  tkt  Qmem  (lOf.) 
Ewart,  C.  B.  CB.  Lieat.-CoL  U. 

Commanding  Engineer,  Ixmdon  Diitmk 
Ewift,  David       CoL  (ret)  Bengal  ArtiDay 

FABEB,  W.      Lieut  Iste  I4th  Lt  Dnci. 
Fane,  Charles  G.  Cominv.  BJT.  (92.) 

Fanshawe,  Edward  Oennjs      Bear-Adminl 

Superintendent  Melt*  Dodkyard. 
Fanner,  W.  B.  G.     Capt.  (ret)  Gren.  Gdi . 
Farquhar,  Hany  B.     laeut  24th  Beet.  (9L) 
Farquharson,  F.         Gen.  H .  M.  Bomb.  Armj 
Farquharson,  G.  M'B.     Major  H.M.  Bomb, 

Staff  Corpe  (92.) 
Feilden,  Henry  Lieut  2lBt  'RJX.B.  Fni.  (92.) 
•Feilden,  O.  B.  Major  78th  Highlander9(9{.) 
Feilding,  Sou.  P.  B.  B.  CB.         Col.  Coldia. 

Gds. 
Festing,  E.  B.  Capt.  B.E.  (9M 

•Field,  E.  Commr.  RJ. 

Fishboume,  Edm.  Gardiner,  CB.  Bear 

Admiral  (32.) 
Fisher,  E.  B.  Capt.         (ret.)  4th  B.  I.  Drag. 

Gds.  (32.) 
*Fitzclarence,  Hon.  Geo.  Commr.  B.N.  (32.) 
Fitxgerald,  H.  C.  Lt.-Col.  h j>.  33rd  Bgt.(S2.) 
Fit^mayer,  James  W.  CB.  Mijor-Gen.  BA 
Fitzwygram,  F.  W.  J.  Col.  15th  Huis. 

Fletcher,  E.  C.       Mf\jor-Gen.  Uite  Srd  Drag. 

Gds.  (32.) 
Flood,  Warden  Capt.  late  51st  Lt.  IdL 

Forbes,  J.  A.       Lieut.-Col.  late  92nd  Highi. 
Fordyce,  C.  F.  CB.        Col.  unatt  Blil.  Sec. 

to  Gov.  of  Madras  (92.) 
Foster,  Thos.      Lt.-Gkn.  Col.  Commt.BoTal 

Engineers  (32.) 
Fox,  Charles  Bichard         General  CoL  57th 

Rept  (32.) 
Franklen,  Rich.  Lt.  late  1st  Life  Gdf. 

FrasH^r,  Alexander  M.  Lieut.-Gen. 

Fruser,  Chas.  McKenzie     CoL  Boss.  Mil.(3{.) 
Fraser,  Sir  Will.  Aug.  Bt.        Capt  late  lH 

Life  Gds. 
Frederick,  E.  CB.    Gen.  H.M.  Bomb.  Amy 
Frccland,  H.  W.  Esq.     Dcp.-Lt.  Sussex  (32.) 
Freeman,  T.  A.    Comet  5th  Dra.  Gds.  (9^) 
Freer,  J.  H.  Lieut.-Qen.  (ret.)  RX 

Frith,  Cockayne  Capt.  late  38th  Begt. 

*Fulford,  John  Bear- Admiral 

Fuller,  T.  Capt.  (ret.)  18th  Huss.  (*«.) 

GAMBIER,  G.  C.  Admini 

Gardiner,  H.  L.  Col.  Boy.  Art 

Gardiner,  J.  Capt.  Ute  5th  Brag.  Odi 

Giiniham,  John  Commr.  B>* 

Garrett,  E.  Commr.  BJ?.  (Si.) 


Elliot,  Sir  Charles,  KCB.  KC\\v\\t«\\  Qivx.^cci\^xif^¥t^d.  C.  Trench      Hon.  CoL  fei 

JEllis,  Arthur  E.  A.      Car^.  OtfMv.  OOi^.  ^\^\     V^/i^^^'iwNAJt^xsfc^Ti^^aaR 
Ellia,  Robert  Capt.Wc■BLo>'.^^\c.13;:^^e\    ^MV^&jt^j^, v^\^ 

Vols,  late  Hon.  Art.  Co.  \*C^%aavQV,^\«j!C«s.  \:ve>a!!v..^^».5^ 
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Gswen,  J.  C.  Q.  Bob«rts  Admiral  (8^) 

Geddes,  J.  G*.  Lieut.-Ck>l.  unatt. 

George,  F.  D.  CB.  M^or-Qen.  unatt.  (0^) 
Oeorse  T.  Barry  Ens.  13th  P.A.  light 

.  iD&itrj  (91.) 

Gerard,  F.  Mijor  Lane.  Has. 

Gerard,  Sir  Robert  T.  Bari.         Col.  Lano. 
.  Hum.  AJDC  to  the  Queen 
CKheon,  B.  Esq.  Capt.  late  28lh  Begt. 

Gibsone,  John  C.  H.  Major-Ghen. 

Col.  8th,  the  King's  'Roj,  Irish  Hussars 
Gillum,  W.  J.  Lieut.-Col.  unatt. 

Gleidien,  Victor  F.  F.  E.  G.  A.  C.  F.  Coiwt 

Capt.  R.N.  (9i.) 
Glen,  Joseph  PhYS.-G«n.  (ret.)  Bomb.  Army 
ChMldard,  A.  Lethbridge  Capt.  Royal  Wilto 

Yeo.  Cav.  MP. 
Godaum,  R.  Temple  Capt.  5th  Drag. 

Guarde  (91.) 
Godwin,  John  Capt.  late  Eng.  Corps 

Turkish  Contingent  (81.) 
Goldie,  James  Capt.  16th  Lancers 

(91.) 
Goodenough,  F.  A.  Capt.  late  Calcutta 

Vol.  Gds.  (9^ 
*Goodenou^,  James  G.      Capt  R.N.  (82.) 
Gordon,  Sir  J.  W.  KCB.  Major-Gen.  R.  E. 

(W.) 
Gordon,  G.  T.  Rear- Admiral 

Gordon,  Sam.  E.  CB.  Col.  R.A. 

Gordon,  Wm.  Lt.-Col.  late  25th  Regt. 

Gordon,  Wm.  Lt.-Gol.  B.  Staff  Corps  (92.) 
Gore,  James  A.  Mi^or  h.p.  71st  High.  L.  Inf. 
Gorman,  W.  J.  Capt.  late  Cej^on  Rifles 

(9/.) 
Goeeet,  A.  Haj.  (ret.)  R.A. 

Gosset,  Henry  Adm.  (3/.) 

Goeeet,  W.  M.  E.  Capt.  64th  Regt.  (9/.) 
Grant,  A.  Cant,  late  61st  Regt. 

Grant,  John  Jas.  Col.  (ret.)  Roy.  Can. 

Rifles 
Gray,  Bertie  J.   Lieut,  late  Roy.  A£r.  Corps 
Gray,  C.  G.  late  Lieut.-Col.  tmatt. 

Grenfell,  Herbert  H.  Lieut.  R.N.  (91.) 

Qrtj,  Hon.  Charles  Gen.  CoL  71st 

Highknd  L.  I.  (32.) 
Grey,  Sir  George,  ECB.        kte  Capt.  68rd 

Regt.  m.) 
Grifiith,  Henry  Derby,  CB.  Maj.-Gen. 

Grover,  Rev.  H.  Id.        late  Chaphun  to  the 

Forces  (8/.) 
Ghmnell,  £.  H.  Capt.  R.K.  (lOf .) 

Gonter,  Robert     Capt.  late  4th  Drag.  Gds. 

•HAGGARD,Thos.  T.   Lt.-CoL  R.A.Bom. 

Agent  for  manufacture  of  Gunpowder  (9^) 
Haig,  C.  T.  Capt.  R.E.  (9/.) 

Hales,  Arthur  Capt.  Cape  Mtd.  Rifles  (91) 
Halifax,  Right  Eon.  Charles  YiscorNT.GCB. 
Halkett,  J.  Craigie         Capt.  High.  Bordrs. 

L.  I.  Mil  (91.) 
Hall,  G.  B.  Lieut,  late  19th  Lt.  Drags. 

Hail,  BiarshaU        Lieut.  Roy.  East  Middlx. 

Mil  (91.) 
HaU,  Thos.  Lt.-CoL  unatt. 

HmU,  W.  H.  Lieut.  R.5 .  (Jdl.) 

ffMlloweU,  Edw.  Esq.  Dep.«Lteat.MiddleB«i 


I  Hallybuiton,  J.  F.  G.  LOBD,  GCH.    Vioe- 

Adm. 
Halsey,  H.  W.  R.  W.  Es^.         Dep.-Liettt. 

Sussex  (9/.) 
Haly,  Geo.  T.         Col.  (ret.)  106th  MadrM 

Inf.  (10*.) 
HamUton,  A.  P.  Admiral  (SI.) 

Hamilton,  Sir  Edw.  A.  Rart.     Capt.  (ret.) 

Coldm.  Gds.  Capt  Shropshire  MiL 
Hamilton,  Sir  C.  J.  J.  Rt,  CB.  Col. 

late  Scots.  Fus.  Gds.  (3/.) 
Hamilton,  H.  G.  Capt  R.N.  (8^) 

HamUton,  Sir  J.  J.  Rart.  Lt.-Col.  late 

39th  Regt. 
Hamilton,  J.         Capt.  late  Beng.  Cay.  (92.) 
Hand,  Geo.  S.  CB.  Rear-Adm.  (Bl.) 

•Hand,  Geo.  Weigh tman  Lieut  R.K.  (8/.) 
Hankey,  H.  A.  Lieut-G^n.  Col.  8rd  Huss. 
Harcourt,  G.  S,  Esq.     Dep.-Lieut.  of  Bucks 

(91.) 
Harding,  Francis  Vice- Adm. 

Hardinge,  Edward  Capt.  R.N.  (9/.) 

Hardioge,  Henry        Lieut.-Col.  (ret.)  Rifle 

Brigade 
Hardwick,  J.  Esq.  DCL.  Depy. -Lieut. 

Tower  Hamlets 
Hare,  H.  J.  Major  4th  W.  York  MiL 

Harris,  J.  B.  Capt.  late  24th  Regt. 

Harrison,  Rev.  Oct.  Swale,  MA.     Chaplam 

R.N.  (91.) 
Hart,  A.  Fitsroy         Lieut.  81st  Regt.  (92.) 
Hart,  Reginald  C.  Lieut  R!S.  (9/.) 

Harvey,  Gillmore  Capt  R.N.  (10«.) 

Harrey,  John  Wm.  Francis      Lieut  R.N. 

(9/.) 
Hawes,  A.  B.  Capt  late  Beng.  Army 

Hawkins,  Ethelred  Capt.  Ute  22nd  Regt 
Hawkins,  F.  Capt.  late  89th  Regt. 

Hawkins,  J.  S.  CoL  R.E.  (8l.) 

Hay,  James  Beckford  Lewis  Vice- Adm. 

Hay,  James  Francis  Dalrymple  Lieut 

Royal  Ayrshire  and  Galloway  MiL 
Hay,  John  Baker  Porter  Vioe-Adm. 

Hay,  Sir  John  C.  D.  RaH.  CB.  FRS.MP. 

Rear-Adm.  (8/.) 
Haygarth,  F.    Lt-Col.  (ret.)  Sco.  Fas.  Gkb. 
Heaton,  John  R.         Lieut. -Col.  (ret.)  88rd 

R.  W.  Fus.  (9i.) 
Hemery,  Clement  CoL  Jersey  Mil. 

Henderson,  G.  W.  M.     Capt.  late  Sco.  Fue. 

Gds.  (9l^ 
Herbert,  Mon.  A.  W.  E.  M.        Lieut,  (ret.) 

7thHusi.  (9/.) 
Hewes,  T.  O.  Capt.  R.K. 

Hibbert,  F.  D.  Capt.  R.  Bucks  Yeo. 

late  2nd  Drags. 
HUton,  Thos.  Capt.  late  19th  Regt. 

*Hincks,  A.  S.  Capt.  (ret.)  76th  Rest.  (9/.) 
Hobart,  Eon.  H.  M.         Capt.  103id  Royal 

Bom.  Fus.  (9/.) 
Hodge,  Edw.  C.  CB.  Major-Gen.  unatt  (SI.) 
Holbrook,  £.  N.  W.        Lieut.  Roy.  Marine 

L.  I.  (9/.) 
Holdich,  E.  A.  CB.     Hsjor-Geif.  unatt.(9{.) 
Holford,  R.  S.     Dep.-Lieut  co.  Glouoeitor, 
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Major-Gbn.  (ret)  B.E. 

Admiral 

Bear-Admini3 

Vice- Admiral 

Oapt.  late  King's  O.L.I. 


Knowles,  W. 
Knox,  B.  W. 
Gds. 


Hope,  Sif  JaB.  GOB.  Yice-Adm. 

Commr.-iu-Chief,  Portsmouth 
-Hope,  Wm.  CB.  Col.  h.p.  7l8t  High. 

Light  Inf.  (9Z.) 

Hore,  Thos.      

Hotham,  Wm.  KH. 
HouBtoun,  Wallace 
Howard,  Son,  E. 
Howes,  fleniT 

MU.  (90 
Howorth,  Bd.  Lt.-Col.  (ret)  B.E. 

Hubhard,  Cecil  J.       Capt  Qren.  €hdt.  (9^ 
Hubbard  Francis  Edward      Mid.  late  B.K. 

Hulse,  Sir  Edward  Lt-CoL  late  S. 

BEanta  Mil. 
Humbley,  Wm.  Wellington  Waterloo  Capt. 

late  9th  Boyal  Lancers 
Hume,  J.  R.  Major  55th  Begt.  (91, 

Hume,  B.  CB.  Col.  55th  Begt.  (dl.) 

Hussey,  Wm.  Hajter  Capt  late  26th 

Begt.  * 

Hutchinson,  W.  B.  Clerk,  R.N. 

INGILBY,  Sir  Wm.  Bates,  KCB.  Lt.-Gen. 

Col.  Commandant  B.A. 
Irring,  Alex.  CB.       Major-Gen.  (ret.)  B.A. 

JAGO,  John  Major  74th  Highrs.  (9/.) 

James,  George  Lieut-Gen.  (ret.)  B.A.  (10«.) 
James,  W.  Major  late  26th  Begt. 

Janvrin,  F.  Esq.         late  Ensign  20th  Begt. 
Jekyll,  Herbert  Lieut.  R.E.  (9/.) 

Jerroise,  F.  J.  E.  Esq.  Pep.-Lt.  Hants 

(3/.) 
Johnson,  G.  V.        Lt.-Col.  R.  H.  Art.  (9/.) 
Johnson,  Sir  H.  A.  Bart.       Capt.  late  8Ist 

Begt. 
Johnson,  Sir  H.  F.  F.  Bart,         Lieut-Col. 

h.p.  6th  Fu8. 
Johnson,  W.  S.  Lieut,  late  83rd  Begt. 

Johnstone,  James  C.  Commr.  B.N. 

Johnstone,  J.  Julius  Lieut-Col.  Gren. 

Gds. 
Jones,  Douglas  F.  Lieut.  B.A.  (9Z.) 

Jones,  Hugh  M.  Lieut.-Col.  (ret)  78rd  Begt. 

iOL) 
*Jones,  OliTcr  J.         Commodore  2nd  Class 

and  Senior  Officer,  Hong  Kong  (92.) 
Jonos,  R.  O.  Capt.  B.E.  (8/.) 

Justice,  Philip    Lieut.  108th  Begt.  (9/.) 

KELL,  W.  G.         Capt  late  KO.L.I.  Mil. 
Kelly,  Wm.  Bear-Adm. 

Kelso,  E.  B.  P.  Lieut  R.N.  (9/.) 

Keppcl,  Edw.  Geo.  Lieut.  74th  High. 

(9/.) 
Keppel,  Fred.  Chas.  Lieut-Col.  Gren. 

Gds.     Equerry  to  H.R.H.  the  Prince  of 

Wales  (3/.) 
Keppel,  W.  H.  A.  Lieut.  Norfolk  Mil. 

Art 
Kerr,  Bi,  Hon.  LoBD  Fred.  "H..     "Rew-kdm. 
Kerr,  Lord  Walter  TaXbot      ComxM.'E.:^. 

(9/) 
Kerr,*  William  Dab-ympVe^'Mro.   ^\xt^.^:^.\^^^\^,^. 


Key,  Astley  C.  CB.  FB8.  Bear-Adm. 

Sunt  of  Portsmoath  Dockyard 
Einahan,  Richard  G-.  Comr.  BJ?.  (9M 

King,  Heniy  Capt  Bil. 

King,  H.  B.  Com.  B.N.  (9i:) 

King,  T.  H.  Esq.  late  H^.LC.  Berr. 

KirUand,  Sir  John,  Kt,  Army  Agent 


Major  (ret)  fiOth  Begt 
laeut-CoL  lato  Boo.  Im. 


Lieut  late  HJC.  Indiaii 


LAMB,  Henry 

Navy  (Sn 
Lambert,  Oliomaa        Capt.  late  B.A.  (IQi.) 
Larcom,  iSiirThos.  Aiakew,  KCB.        Mqo^ 

Gen.  (ret.)  B.E. 
Lardner,  Wm.    Lieut,  late  2nd  W.  I.  Begt. 
Lardy,  Christian  Fred.  Lieut-CoL  U^ 

53rd  Begt 
Last,  Edward        Major-Gen.  (ret  full  pay) 

21st  R.N3.  Fus. 
Lauderdale,  EABLof,KCB.  Adm.  Fint  a»d 

Principal  ADC,  to  the  Queen  (32.) 
Lawrence,  J.  R.         Capt.  late  Indian  Nary 
Lawrence,  Sir  A.  Johnstone,  KCB.       Mai.- 

Gen.  (9/.) 
Lawrence,  The  Right  Hon.  Lobd,  GCB. 

GCSI.  late  Viceroy  and  Gt>Temor-Gen«ral 

of  India  (9/.) 
lAwson,  Robert  Insp.-Gen.  Hospitals 

•Layard,  C.  E.  Capt.  15th  Beet-  W 

Layard,  Henry  L.         Capt  bito  97to  Begt 
Lecky,  John  G.        Lieut.-CoL  (ret)  88th 

Regt. 
Lee,  J.  H.         Lieut  kte  South  Hants  MiL 
Le  Mesuricr,  F.  A.  Capt.  R.E.  (3/.) 

Lendy,  A.  F.  Capt  Boy.  S.  Midx.  Mil.  (9/.) 
Lennox,  LosD  J.  G.        Lieut-CoL  late  6th 

Drags. 
Lennox,  W.  O.  f^.C.  CB.      CoL  B.E.  (9i.) 
Lewis,  George  Chas.  D.      Major  (ret.)  EX 

(30 
Lewis,  Henry  Commr.  RN. 

Ley,  J.  M.  CoL  (ret.)  Madraa  Artillery 

Liddell,  Hon.  Geo.  A.  F.  Col.  (ret)  6th 

Drags.  (8/.) 

Commr.  RN.  (91) 

Capt.  late  Madras  H.  Art. 

Lieut  R.E.  (9{.) 

Conunr.  R.X. 

Capt^  unatt. 

Llovd,  William,  MD.    Surg.  h.p.  86th  Regt 

Lodder,  W.  W.         Major-Gen.  unatt.  (9/.) 

Lieut,  late  Gren.  Gds. 

Lieut.  R.A.  (9/.) 

Lt.-Col.  late  Gren.  Gda. 

Comr.  R.N.  (9^) 

Loyd,  W.  K.       Lieut-Col.  (ret.)  Royal  Art. 

(Madras)  (8/.)  ^ 

Lucas,  H.  H.  late  H.E.LC.  Sea  Serrice 

Luce,  William  Commr.  R.N   (10i») 

Lu^ard,  Sir  Edw.  GCB.       Lieut.-Gen.  CoL 

^\^«\.  ^fcfc^.Xi^^^^  ^liSiR.,  of  State  for  War 


LiddeB,  W.  H. 
Little,  B.  R. 
Lloyd,  E.  M. 
Lloyd,  John  H. 
Lloyd,  Mark 


Loftus,  Douglas 
Logan,  Alfred 
Long,  Samuel 
Long,  Samuel 


(3/.) 


\iS%\^^^,^  »Qi%^t^,^vv  ^^^ 
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•MABEBLY,  Etwi,  CB.  Col.  R.A. 

*Hacaulaj,  G-.  W.  Major,  Commandant  Ist 

Begt.  Soinde  Hone  (92.) 
ICacbean,  Archibald  Lieut.-Gen.  (ret.)  B.A. 
M'Call,  S.  Lieut,  late  5th  Drag.  Gdt. 

MeClean,  J.  B.      Lieut.-Col.  Eng.  and  Bail- 
way  VoL  Staff  Corpe  (9/.) 
MoClintoek,  William  Lieut.  B.A.  (9^.) 

HcDiarmid,  H.  C.  Lieut.  B.E.  (9^) 

McDonald,  Alex.  MD.  Surg.  h.p.  Ord. 

Med-Dept 
Macdonald,  Alex.    Lieut.-Col.  late  68tli  L.I. 

(1/.  li.) 
•M*Donnel,  ChnBto  Capt.  4th  B.  I.  Drag.  Qds. 
Macdougall,  A.  H.  Esq.        Boj.  Archera  of 

the  Queen'B  Body  Guard 
M'Hardy,  J.  B.  B.  Vice- Admiral 

Mackensie,  Keith  Stewart     Lieut,  late  90th 

U.  Inf.  {91.) 
Mackenzie,  B.  I.  M.  Lieut.  B.A  (91.) 

Mackeeon,  £.        Capt.Q.  O.  L.I.  Mil.  (9/  ) 
Mackintosh,  G.  D.  Esq.    late  Hon.  Corps  of 

Gent.-at-Arms 
Mackirdy,  D.  E.  Mijor-G«n. 

^Maclean,  Henry  John  M^jorBifleBrig.  (3/.) 
Maclean,  J.  L.  Capt.  late  69th  Begt. 

M'Lennan,  J.  MD.  Phys.  Gen.  (ret.) 

Bombay  Army  (32.) 
McNeile,  Alex.  Capt.  h.p.  Indian  Army  (9/.) 
Madden,  Chas.  Capt.  B.IT  (32.) 

Mahon,  D.  Major  late  98th  Begt. 

Mahon,  H.  J.  Fakenham         Lieut,  late  8th 

Husa. 
Mainwaring,  K.  H.  A.    Commdr.  B.N.  (9/.) 
Maitbind,  Fred.  Thos.     Col.  late  B.S.  Corps 
Malet,  Sir  A.  Bart.        Dep.  Lieut,  of  Wilts 

late  Col.  Yeo.  Cav.  (10#.) 
Man,  J.  Alexander      Lieut.  Boy.  Aberdeen 

High.  Mil.  x9L) 
Manchester,  W.  D.  Duke  of,  Lt.-Col.  Hunt- 
ingdonshire Lt.  Horse  Vols.  (11.) 
Manners,  Bussell  H.  Admiral 

Manning,  C.  A.  Capt.  late  2nd  Surrey 

Yeomanry  (10*.) 
Mansel,  J.  C.        Capt.  late  Korthumb.  Mil. 
Margary,  A.  B.    Major  late  54th  Begt.  (9^) 
Itfarsh,  J.  C.  Lory,  MD.        Asst.  Surg,  late 

Soils  Mil.  (9/.) 
Marshall,  W.  Lieut.-CoL  late  Particuhur  Ser. 
Marshall,  Wm.  Esq.    Deputy  Lieut.  Cumb. 

(9/.) 
Martin,  James  Capt.  late  Bifle  Brigade 

Mason,  Geo.  Capt.  late  4th  Foot 

Massie,  Watkin    Lieut.  lat«  Ind.  Army  (91.) 
Matson,  Henry  Major  bte  58th  Biegt. 

Mavne,  Dawson  Capt.  B.N. 

Mease,  Edw.  Capt.  Hon.  Art.  Co.  (9Z.) 

Meikhim,  J.  Lieut,  late  9th  Lancers 

•Mein,  A.  Major  Ute  4th  Lanark  Bifle 

Vols.  (9/.) 
MeWille,  H.  VisoouxT,  GKJB.         Gten.  CoL 

60th  Boy.  Bifles 
Mercer,  Saml.  Capt.  B.N. 

Mills,  Bichard         Capt.  Ciril  Semce  Bifle 

VoU. 
Milm&n,  G.  H.  L.         Lieut.-Col.  K.A.  (31.") 


Molyneux,  A  M.        Lt.-Col.  late  2nd  Mad. 

Eur.  Lt.  Inf. 
Molyneux,  A.  Mitchell       Capt.  23rd  B.  W. 

FuB.  (32.) 
•Molyneux,  E.      Capt.  7th  Drag.  Gds.  (8/.) 
•Molyneux,  W.  H.  Mitchell        Lieut.  B.N. 

(9^) 
Moncrieffe,  Sir  T.  Bart.       Col.  Boy.  Perth 

Bifles  late  Lieut.  Sco.  Fus.  Gdi. 
Montague;  Willoughby      Major  (ret.)  B.A. 
Montefiore,  Sir  Moses  Bart.  FBS.        Capt. 

late  Surrey  Local  Mil.  and  Depty. -Lieut. 

of  Kent 
Montgomerie,  C.  T.  M.      Lieut,  (ret.)  Gren. 

Gds.  (9/.) 
Montresor,  Fred.  Byng  Bear-Adm. 

Moody,  Bich.  Clement  Maj.-Gen.  B.E. 

Moore,  J.  Capt.  late  80th  Begt. 

Moore,  T.  N.  Commr.  B.N. 

Morant,  J.  L.  L.  Lieut.  B.E.  (91.) 

Morrah,  Jas.  A.    Capt.  Adj.  7th  Depot  Batt. 
Morris,  E.  Lieut,  late  54th  Begt. 

Morton,  James  F.        Capt.  55th  Begt.  (9/.) 
Mosse,  William     Major,  26th  Cameronians 

(9/.) 
•Mouat,  J.  F.  FBCS.        Surg.-Miyor  H.M. 

Beng.  Army  (9^) 
Mould,  John  A.  Dep.  Insp.  of  Nayal 

Hosps.  (dl.) 
Mould,  Thos.  Bawlings        Major-Gkn.  (ret) 

B.E. 
Mowbray,  G.  T.     Capt.  Leicester  Mil.  (91.) 
Moysey,  H.  G.  Lieut,  late  llth  I)ng*< 

Murchison,  iS^irBodericklmpey,  Jar<.  KCB. 

FBS.,  &c.  late  Capt.  7th  Lt.  Drags.  (10k) 
Murray,  Alex.  Bear-Adml.  (3^) 

Murray,  Dennia,  MD.  h.p.  Staff  Surg. 

Murray,  Freeman  Major-G«n.  Comg. 

Troops,  Chatham  (9/.) 
Murray,  John  Geo.  Lieut.  B.A.  (9Z.) 

Murray,  Sir  Patrick  Keith  Capt.  (ret.) 

Gren.  (Hs.  (32.) 
Musgraye,  Sir  QeormBart,    Deputy-Lieut. 

Cmnberland  and  Westmorland 
Muttlebury,  J.  £.  Migor  late  3rd  Bufls 

NAPIEB  of  Maffdala,  H.  E.  the  Mi^ht  Ran. 

Lord,  GCB.  GkCSL  Lt-Gen.  B.E.  (91.) 
Napier,  W.  C.  E.        Major-Ghsn.  Yioe-Preti- 

aent  of  Council  of  MiUtary  Education  (3/.) 
Neal,  Wm.  Capt.  (ret.)  52nd  Light  Inf.  (9/.) 
•Neaye,  Eyerani  S.  Lieut.  H.M.  Beng. 

Staff  Corps  (91.) 
Neele,  Thos.  Clarkson,  Esq.   kte  Mate  B.N. 
Nelson,  Horatio  Commander  B.N.  (9/.) 

Netteryille,  A.  J.         Lieut,  late  I2th  Begt. 
Neyille,  Park  Percy  Lt.-Col.  late  63rd 

Begt.  Hon.  Corps  G«ntlemen-at-Arms 
Newoome,  G.  Capt.  late  47th  Begt. 

Nicholl,  Edward        Lt.-Col  late  84th  Begt. 
Nicholson,  J.  A  Stewart     Lieut,  late  Gren. 

Gds. 
Nicolson,  C.  A.  Lieut  B.N.  (9^) 

Nisbet,  Alex.  MD.         Inspector  General  of 

Hospitals  and  Fleets 

1-^ 
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FNoku,  J.  llnjor  late  (iStli  Rogt. 

I  Noltoth,  Unlthi'w  S.  Cnpt.  R.N.  (31.) 

[TfoUoth.  PetarB.      Col.  (ret.  fp.)  B.M.L.I. 
1 1TortliTrick,  Lokd     CoL  (rot.)  llerefordshiro 


I  O'CAlLAQHAN.acorgeW.DouglnaRpiir- 

I  O'Dcmnoll,  Sir  Chnrlra  K.  (rm.  CoL 

13th  Huis. 

Ogilvy,  Wm.  Miyor  unatt. 

□lliTaiit.  S.  A.  Limit.  Ro]r.  Art.  (91.) 

[  Olirw,  IW.  Aldwortli  Capt,  B.N.  (3/.) 

[  Olplierts,  Ilicl.>rd  Ciipt.  late  Is".  W.  I.  Rgt. 

[   Ommttnaev,  Erasmiui,  CB.  YSS.  Hear- 

Mm.  (31-) 
.  Ommnniter,  Enumus  A.  Lieut,  R.N. 

I  Ord,  Thomaa        Cornet  2nd  Dra.  Gda.  (9i.) 
I  Ordu,  Sir  Jolin  P.  Bai-I.  Depty.-Lt. 

I      Argjlcdiiro 
I'  Oibornc,  J.  H.  IV.  Capt.  H.M.  Bengal 

AriDT.  Reronue  Siirvfj  C.P..  Bennjal  (9/.) 
I  OtlluT,  E.  J.  Cnpi,  Ute  Edraonlon  B. 

I       'Bm  Beet.  (3;.) 

I  Otwaj,  C.  W.  Es.].  laid  Mute  H.S. 

[  Ouir;,  H.  A  CB,  CoL  (ret.)  9th  Bojul 

fOwen,  John  F. 


Lieut.  Hoy.  Axt.  (0/,) 

r  PACEE,  Edmund  CBpt.!DteB.ir.Ods.(3I.) 
Fuke.  O.  H.  Lt.-Cal.  (ret.)  24th  Begt.  (IOj.) 
Pakunhom,  John  Admiral 

Pakpnlimn.  Sop.  T.  A,  O.pt.  B.Pf.  (3/.) 

pBlmeUn,  I>nK  of  hite  B.Ji.  (Si.) 

,   Pkpillon,  Alei.  Fred,  Wm,  Miyor  (ret.)  R.A. 

t   pMtflr,  J,  dpi,  late  Hon.  Art.  Co, 

fPftrkinion.  C.  F.     Col  InteTOth  Rcfit.  {3/.) 

IPwkinwn,  J.  B,  Cnpt,  late  68th  Lt,  Inf. 
Parry,  P.  John  Ui^or  latDK.O.L.Inf.  Mil. 
PuwiaJ.  Geo.  Fred.  Lt.-Col.  unnll. 

J  PutoTKin,  Willinm  Capt.  lale  GOtli  Bojnl 
Rifle*,  Prof.  Mil.  Surrpjine  Roj*.  Mil. 
Col.  Sandhunt  (3(.) 

I  Pattvn.  Robert  Admiml 

I  Paukt.  LoBtiWi!liBin,KCB.  Mry.-Gen.Col. 

\       6Sth  L.  I.  Adj.-Qi-n.  to  the  Forc«i  (3/.] 

1  P»ynl*r,  J,  A.  Capt.  B.N.  (91) 

t  P«w,  B.  Commr.  R,N. 

T  Peach,  H.  P.  K.  Capt.  lato  R.  H,  Gd». 

I  Peacoiie,  Q.  .1.  Col,  letJiBcgt, 

I  Peard,  Henry        Comet  lali-  Glh  Drag.  Od>. 

I  PeMMon,  Sir  Bdvrio,  m.     late  Lieut,  of  the 

I      Ym.  of  the  Guard 

t  Pedder.  H,  y.     Capl.lalc  3rd  B  Lane.  ilil. 

L  Pimd«Tt!»,E.W.WjtiQc,FE9,    Liout.-Col, 

t      ble  Boral  Com.  Minera  Lt,  Inf. 

I  Pender,  Frandu  Ueurc      Maior  26tli  E.  O. 

I      Bonlereri  (W.) 

I  Perpivall.  Charles  Kkj.    lati-  Vet.  Surg.  BA. 

I  P«nlon.  DiiTid.  UD.       ftut^.  U.vv  13ih  Lt, 

Drago 


I'igot,  J .  11.  S.  Esq,  FAS.        Dopntj-l 

Somprwt 

•Pike,  J.  W.  Cipl.  K.!C.  a 

Pim,  Bedford  C.  T.  Onpt-Bif.  f 

Pinson,  Albert      Lt.-Col,  II.M-  STfli  M"* 

N.  Iiif, 
PlpCT,  H.  Lt.-CuLlateSI       _.. 

Pitmim,  John  C.  dpi.  B 

Poland,  J.  A.  Commr.  R-X.  0 

Pole,  Arthur  Ciinlitfe  LieuL-Oen.  CoLQI 

Begt.  (31.) 
FoUoek,  Fred,       Lieul.  fret.)  Bcn^A 
PoUoek,  Sir  Geo.  Ol^B.  QCSI.       Ugft.  Q 

Commt-  B.A.  Brngnl  (a;.) 
Ponaonbv,  Hcun  Fred.  CoL  Omi.  Gda.Q| 
Poole,  Wm.  Uaked         Capt.  b ^^ 

Teo,  Car.  h.p.  B.A. 
Poore,  Robert      Major  (rrt.)  Stii  Hqh, 
I'orchec,  E,  A.  Capt.  JUf.  I 

Powell,  Scott         Capt.  latf  23rd  B.W.  1 
Powell.  W.  T.  R.      LL-CoL  Ute  C 

Cordigiin  Rifle  Corps 
PoncU, W. WeUingtoii   Capt. IntvSOthBL 
PowiB,  E.  J.  Earl  of        Lt.-CoL  Salop  TJ 

Car.  (9/.) 
Prendergnst,  H.  S.  D,  O.C     Lt.-Cal.l 

Mad.  (al.) 
Prespott,  Sir  H.  OCB. 
Preston,  D'Arej  S.  Capt  B.S.J 

Preston,  Sir  Henrr  LindiaT,  Sort. 

B.N.  <3;.) 

Preeton,  R.  Ll.-CnI.  Ul«  ISthlb 

Prcvoit,  James  C.  Rcsr-Adini 

Priauli,  HeniT  SI.  Geo.        Capt.  lat«  K,  0. 

Stsirord  RiBgt 
Priaulx,  James         Col.  lata  Boj.  Guanucf 


QUICK,  Geo.        Capt.  lato  lit  Uoytl  Di^^ 

RADCLIPFE.  W.  P.  CB-  Cot.U.p.lairBUtli 

R-'gt,  (91.) 
Raioes,  J.  A.  R.  CB.  Uol.  96tlia«l. 

Bamsey,  G.  A.  KH,  Mnj.  law  TT* 

Beet. 
BamEaj.Oeo.    UqjoT-Gen.U.M, Bni£.^t..r 

RamMiT,  S;r  WiUiiun,  KCB,  PBA9.    V^t 

Adm, 
Ramsay.  W.  M.  Major^lT 

Rnmsden,  Frank  <'ai.i.  K  ^ 

Sora>dcn,  Sir  John  W.  Sort.  HP.         C. 

W.  York  Art.  Voluntiit<r« 
Bawlinwm,    Sir    Henry    C.     SCB.    I'i 

U^,-QeDer«l  (ret.)  Bombav  Army 
Boed,  Frsncia       Oapt.  late  lit  Roy  Dr., 
Reynardaon,  Edw.  Bireli.  CB.  Col  liii 

Grtn.  Gd«. 
Reynold*.  O.  a. 
Rhodes,  Godfrey 
^^toVG.W.T.CB. 


Oqit.] 
M*jor  umtl. 
ol.  t., 


lleiil,L.P.Ew3,  WcUii.'B.rS 

^Phillip*,  H.  0.  M.  X>jn^.X»-\^»AeDM^o^,^imm_^'iis^.\aahW 


Ji 


LIST  OB*   Life  MJaMBfiRS. 


Iftichardson,  Tho?.  Capt.  h.p.  7th  Huss. 

Richardson,  W.  F.  Lieut.  R.E.  (9/.) 

EiddeU,  Charles  J.  S.  CB.     Maj.-Gen.  R.A. 

(3/.) 
Eobe,  Fred.  Holt,  CB.    Maj.-Gen.  Col.  95th 

Begt.  (3/.) 
^Robertson,  A.  C.         Col.  8th  or   King's 

(3/.) 
Robinson,  George  Capt.  R.N.  (9/.) 

Robinson,  Sir 'Robert  S.  KCB.      Vice-Adm. 

a  Lord  Commissioner  of  the  Admiralty 

and  Controller  of  the  Navy  (3/.) 
Robinson,  Walter  F.         Commr.  R.N.  (3/.) 
Rochfort,  Gustarus  Cowper  Col.  (ret.) 

Madras  Army 
Rolfe,  J.  £.  Boggis        Capt.  h.p.  55th  Rcgt. 

Deputy-Lieut.  Esftcx 
Booper,  John  Capt.  late  Rifle  Brig. 

Ross,  Eglintoun  F.        Lt.  late  1st  Roy.  8ur. 

Mil. 
Boss,  J.  T.  C.  FRS.  Surg.  Staff  (9?.) 

Ross,  George  Capt.  R.E.  (3/.) 

Rous,  Ron.  H.  J.  Adm. 

Rowan,  Sir  William.  GCB.  Gen.  Col. 

52nd  Lt.  Inf. 
Rudge,  John  Capt.  10th  Regt.  {91.) 

RusseU,  H.  Rose         Major  57th  Regt.  (9^.) 
Russell,  i^irWilliam,  Bart.  CB.  MP.  Col.  h.p. 

Uth  Hnss.  (3/.) 


ST.  QUINTIN,  Matt.  C.  D.     Col.  htte  90th 

Lt.  Inf. 
Salkeld,  T.  C.        Lt.-Col.  late  Indian  Army 

(9/.) 
Saltmarshe,  A.  Major  70th  Regt.  (9/.) 

Sandilands,  E.  N.      Major  H.M.  Beng.  Staff 

Corps  (9^.) 
Sandwith,  F.  B.  Capt.  10th  Regt.  (9/.) 

♦Sandys,  H.  Stair  Commr.  R.N.  (9Z.) 

Saumarez,  St.  Vincent  J .  LOBD  de  Col. 

late  16th  Lancers 
Saunders,  A.  W.  O.        Capt.  2l8t  Fus.  (9/.) 
Saurin,  Wm.         Lt.-Col.  (ret.)  Beng.  Army 
Sawbridge,  S.  Commr.  R.N. 

Scott,  Daniel,  MD.        Ute  Insp.-G^n.  Army 

Hosps. 
Scott,  James  Rt.     Capt.  Ute  4th  Drag.  Gds. 
Scott,  John  Binncy  Commr.  R.N.  (Sl.^ 

Scott,  WUliam  Capt.  R.A.  {91.) 

Scott,  W.  H.  H.  Esq.  Asst.  Mil.  Store- 

keeper {91.) 
Scratchley,  P.  H.  Major  R.E.  (9/.) 

Scale,  F.  R.  Esq.  FGS.    late  St.  Helena  Regt. 
Seymour,  Sir  G.  F.  GCB.  GCH.        Admiral 

of  the  Fleet 
Seymour,  H.     Mai.  late  23rd  R.  Welch  Fus. 
Seymour,  jSiiV  Michael,  GK)B.  Adm. 

♦Seymour,  W.  H.  CB.     Col.  2nd  Drag.  Gds. 

(10*.) 
Shadwell,  Chas.  F.  A.  CB.  Rear- Adm. 

Shadwell,  Lawrence,  CB.  Col.  unatt. 

Military  Assist.  War  Office 

Sharp,  H.  J.  Major  late  85th  Regt. 

Sharpe,  J.  H.  Capt.  55th  Regt.  (9/.) 

Sbawe,  B,  F.  Mijor  xmatt. 

Shearman,  John  Major  late  4Sth  "Regl 
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Sheffield,  J.  C.  Capt.  late  2l8t  R.  N.  B. 

Fusiliers  (9^.) 
Shelly,  J.  Nicholas    Surg.  h.p.  Greek  Lt.  Inf. 
Sherer,  Joseph,  KH.  Vice-Adm. 

Shipley,  Conway  M.  late  Lieut.  R.N.  (3/.) 
•Shortland,  Peter  F.  Capt.  R.N.  (3/.) 

Shortland,  Willoughby  Commr.  R.N. 

Sibthorp,  F.  R.  Waldo    Lieut.-Col.  unatt. 

(9/.) 
Sillery,  Rob.  MD.  Staff  Surg.  h.p. 

Simmons,   Sir  J.   Lintom    Arabin,    KCB. 

Major-Gen.  R.E.^     Commt.  Roy.    Mil. 

Acad.,  Woolwich 
Simmons,  T.  C.  Esq.  late  of  the  Hon. 

Corps  of  Gentlemen-at-Arms  (3/.) 
Simmons,  T.  F.  Capt.  late  72nd  Highlanders 
Sinclair,  C.  A.  Lieut,  late  56th  Regt. 

Skinner,  A.  McG.  Capt.  R.N. 

Smith,  C.  H.  Esq.  late  of  Malta  Dockyard 
Smith,  E.  H.  Capt.  late  76th  Regt. 

Smith,  Henry,  CB.  Admiral 

Smith,  Horace  J.        Capt.  late  South  Herts 

Yeo.  Cav.  (3^) 
Smith,  N.  Bowden  Commr.  R.N.  (9^.) 

Smith,  Philip  Lieut.-Col.  Gren.  Gds.  fSZ.) 
Smith,  Seymour  Spencer  Lieut.  R.N.(9^) 
Smyth,  George  Major  late  65th  Regt. 

Smyth,  H.  C.  W.  Major  (ret.)  Bengal  Army 
Smyth,  Rt.  Carmichael  Maj.  late  36th 

Regt. 
Smyth,  William  Rear-Adm. 

Sole,  A.  W.  Major  late  5th  West  York 

Mil.  (9/.) 
Somerset,  The  Duke  of.  KG.    (9/.) 
Somerset,  L.  E.  H.  Capt.  R.N.  (9/.) 

♦Souther,  J.  Lowther  Paym.  R.N. 

Sparks,  J.  B.    Lieut.  H.M.  Beng.  Staff  Corps 

(9/.) 
Sparks,  Jas.  Pattoun,  CB.  Major-Gen. 

unatt.  (3Z.) 
♦Spratt,  Thos.  A.  B.  CB.        Capt.  R.N.  (3/.) 
Stace,  Henry  Coope  Col.  (ret.)  R.A. 

Stanton,  Edward        Lt.-Col.  (ret)  Bombay 

Art.  (3/.) 
Stanton,  Edward,  CB.  Col.  R.E.  (10».) 

Staveley,  Sir  C.  W.  D.  KCB.  Major-Gen. 
Sterling,  Sir  Anthony  Cunningham,  KCB. 

Col.  unatt.  (3/.) 
Steward,  Hen.  Holden        Capt.  2nd  Drag. 

Gds.  (3Z.) 
Stewart,  Alex.  Esq.       Ordnance  Storekeeper 
Stewart,  Alex.  Esq.  Dep. -Lieut.  Nomlk 

Stewart,  Duncan  Comr.  R.N.  (9/.) 

Stewart,  John  Campbell      Capt.  (ret.)  72nd 

Highs.  (9/.) 
Stewart,  Rich.  H.  Esq.  War  Office 

•Stewart,  W.  Little       Lieut.-Col.  late  Dep. 

Batt.  Chatham 
Stilwell,  John  Gillian,  Esq.       Nayy  Aeent 

(3/.) 
Stilwell,  Thomas,  Esq.  Nary  Agent 

•StirUng,  Charles  Capt.  R.N.  (9/.) 

Stirhng,  M.  Esq.  Roy.  Archers  of  Scotland 
Stopford,  A.  B.  Lieut.  Roy.  Art.  («-> 

Stopford,  Re.  Fanshawe  Vice-Admh 


LIST  OF  lift:  membkhs. 


I  Btaart,  Herborl  Crii 


isn-    Dcp.-Lirut. 


I  0tu«t.  Wm,  E«. 

r»8lul)U.  F.  W. 

I      Bong.  (9/,) 

I  Btnelsy,  W.  L.  Lt.-Col.  Oren.  QtU. 

I  Stjiin.  Arthur      Cnpl.  Quean's  W.  B.  Vols. 

'       (91.) 


Tjlcr,  Sir  .luinca        Lieut.  kl«  o(dia{ 

Corp*  G«nt,-at-Ar)ns  (3i) 
Tjlor.  U.  W.         C«pi.  Ut0  a.E.  ] 

Deport.  Bo&nl  of  Trade  (3/.) 
Tjtkr,  WnuFruor     Jli^or (rtt.} Stk A 

Light  Cnv.  (9f.) 


VerliDg,  Joa.  MD. 

Ucd.  Dept. 
•V.rnw)',  E.  Hop.. 
Vsrufj,  (J.  Uoiw 

(0J-) 


LiHU 


B,  KCB. 


Aclm.  (lOt.) 

Uiuor-Oeu. 

RvnT-Adnurul  (3/.) 

Dipt.  R.  H.  A.  (9;.) 

Lieut.-Qen.  Cul. 

Cipt,  late  6th  Batt. 


I  5ALB0T.  S.V  Ch»rl, 
f  Tftpp,  Thos.  CB. 
RlWleUii,  J,  W.CB. 

■  4^1^'  C-  S-  ^- 

■Caj'lor.  Priogle,  EH. 

W     Mth  lUgl, 

l'9hTlor,  Wilbrehnm 

I     Mtddl.  Uiflc  Vole.  (92.) 

IStole.  Cboc.  Shiplej'  Col.  (rat.  Cull paj) 

ISWran,  A.  Lidiit,  66th  Be({l.  (9f.) 

fr  Teeion.  G.  J.  Cupt,  94th  Ee^t.  (9;,) 

f'  Scnuon,  Edward         Cnpt.  Inl«  14th  Drags, 

<    Ihaukw«U,  Jo9.  Eilwin,  CB.     Lt-Col.  uaatt, 

Deput;  A^.-Osn.  MoutreiJ 
I  aiwnipaoii.C.W.     Col.  (ret.)  h,p.  TthDmo. 
'       Gds.  {SI.) 
"  1.  E.  B.       Lieut.  UtcX4tl.Dniwi. 

Wm.  Lieiit.  B.N.  (b7.) 

1.  Lowri.-        Supg.  h.p.  latli  Boy, 

KtRmbrcU,  T.  CB.        Licut.-Ccil.  (ret.)  Bong. 

■  ■--i.j(10.,) 
.'J'homtonJtvmi'sHenrj  Mnj.  P.W.O, 

Donegal  HiUtia 
"—  ■-  Tig,  Sm.  John      hite  Capt.  Hoy.  Dgs. 
nj,  H.  D.  CB.       Col.  28rd  B.  Wulili 


,       (»'■) 

I   Tijon,  Bichnnt      Capt.  (ret.)  BiHc  Brigade 
(!M.) 

1,  Bobert  BB«r-Adni. 

1.  T.  Col.  Uto  7tU  Boy.  Ft»,  (91.) 

<S  Bobart,  B>q.  Dop.-Liout.  Mid- 

r,  A.  C.      Cnpt.  hitc  Boy.  Braukuock- 
V  MUitiit  (31.) 

T,  D.  W.     Upiit..Col.  Both  Begt.  (9;,) 

p.  F.  H.  Colonel  Utv  Oren.  Ode. 

mw.  Sir  W.  W.  KCB.      Major-CJou.  lat* 

h  Rcgl.  (91.) 

>r,  Chhdopher  Hatl«n         Lieut.  BiUu 

finead*  (61.) 
VeocUlAb,  George,  UAxqcu  ot^'^'^.^CQ. 

"  i.  Col.  and  US"  o4».  t.ai.>  ,    , 

».     -.    ...__.«  ■Unia,V.-C<A.\aW 


I  !Fi7uu, 


Tomon,  Lord         Ospt.  Couim 

DBrby«hire  Bifle  Vols.  (3/.) 
Vernon,  W.  F.      C.pl.  laU-  68th  Bcft.  1 
Vivian-HusBey,  H.  Licut.-CtoLSwuiMAl 

Vols.  MP.  (91.)  1 

Vidian,  Sir  Kobt.  J.  U.  KCB.     LboL-d 

CoL  lOSnd  Botb]  Uadnu  Fua.  7 

Vyvyiui.  BiiJi.  H.  S,         Lirut.  lal«  Duj 

Coniwali'i  Bangers 


Cm  pi.  SOtliSwLfl 
n  W.  Bart.  KCB.  V" 

Couimr  B.S,  t 


Col.  i 

fiuldih 
Wttie,  Baldwin  A. 
Widker,  A.  L. 
Wttlkcr,  Sir  Baldwi 
Aduiiml 

Wulker,  C.  F.  

Wfttkot,  B.  W.  Foro.t(-r,  CB. 

Cgi.04:hR.ei. 

WftUis,  «r  P.  W.  P.  KCB. 

Walpole.  Sir  Bob.  KCB.  Uu.-Uis. 

Col.  O&th  Bcgl.  (W-) 
Walter.  E.  Oapt.  Uto  Stli  Huuui  (31 ) 

Wttra,F.B.    Lt.-Col.  (pet.  li.p.)  B.A.tiU') 
Ward,  JamcB  H.  Rcur- .Um. 

Ward,  W.  B.    Cnul.  (late)  Soutli  Dotrn  Mil 

Warren,  Wm.  CB.  

Wivrrj-.  E.  T. 
Wajon,  E.  8. 

I.  J.  J.        C«iit.b 


WiittB,  J.  a. 

W,-bb.  A>  Henry 


Capt.  R_l.  isJ ) 

Capt.  S3nl  b)hI. 

leCuiiib.  wwl  W«- 


Webb,  J.  M.     0»nt.  Uto  4lli  B.  but,  Diw. 

Gdfl.  ^ 

Wobstcr,  A'ir  Aucuilua  F.  fiarL        Cbmmn 

B.N. 
Wdcli.  J.  W.Capt.  laU  Hon.  Art.  Ounii  iSIJ 
Wdhrr.  T,  M,  U.  Major  W.  K.r=.  Iti 

Wcll^Joj,  ao«.  WiUiMn       Capt.  Ur.  US 
Wi.ULtjglon.  .Arthur,  VvK*  of,  KG.       LicoL 

Gen.  Col,  Conidt.  Viol,  -■"    -" 
Wuniysa.  Duvid  BoiueIch         Otpt.  laih 

Begt  ikiid  Boyil  Minti|[.  Biaea 
■fitm-jM,"^,*.    UHap-Uni.  Uto 

1^      Orm,*iv\i   ■""■ 


LIST  OF  LIFE  MEMBEBS. 
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Westminster,  Hugh  Lupus,  Marquess  of 
Lieut.-Col.  Commt.  Queen's  Westminster 
Rifle  Vol.  (9/.) 

Western,  Jas.  Boger      Col.  late  Beng.  Eng. 

(3/.) 
Western,  W.  T.  Esq.  Nayy  Agent  (9?.) 

Wheatley,  John  Capt.  B.N.  (SI.) 

Whichoote,  G-eorge  Maj.-Q-en.  imatt. 

Whish,  Claudius  B.    Lieut,  late  14th  Huss. 

White,  Loraino  Major,  Knight  of  Wind- 
sor, late  Barrack  Master,  London  (32.) 

Whitter,  J.  B.  Esq.     late  Asst.  Paym.-Gen. 

Whittingham,  Ferdinfknd,  CB.  Migor-Q-en. 
nnatt. 

Wightman,  George  Lt.-Col.  late  67th  Begt. 

Wifidnson,  B.  E.  Lieut,  late  4th  Boy. 

Irish  Draf.  Gds.  (92.) 

Wilkinson,  Cbas.  Edmund    Maj.-Gen.  B.E. 

Williams,  T.  B.  Capt.  late  4th  B.I. 

Dragoon  Gds. 

Williamson,  James  Capt.  23rd  Boj. 

Welsh  Fus.  {91.) 

Williamson,  J.  Esq.  late  B.N. 

Williuk,  W.  N.  Mid.  B.N.  (92.) 

Wilmot,  Chas.  Edward  Capt.  B.N. 

Wilson,  A.  H.  Lieut.  B.N.  (9/.) 

Wilson,  George     Lieut.-Col.  late  65th  Begt. 

Wilson,  John  P.  lieut.  late  1st  Warwick 
Mil  (91.) 

Wilson,  Thomas,  CB.         Capt.  B.N.  (lOs.) 

Wilton,  T.  Eabl  of,  GCH.  Hon.  CoL 

Q.O.LL.  MiL 


Winchester,  Mabquis  of  Col.  Hants  MiL 
Winter,  Chas.  Capt.  late  66th  Begt. 

Winterton,  E.  Eaxl  of      late  Capt.  Commt. 

6th  Sussex  Bifle  Vols.  (32.) 
Wolseley,  G.  J.  Col.  Dep.  Qua.-Mast. 

Gen.  Canada  (92.) 
Wood,  James  Capt.  h.p.  B.  M.  L.  I. 

Woodall,  John,  Esq.  Deputy-Lt.  Yorkshire 
Woodford.   Sir  Alexander,  G<;B.  GCMG. 

Field-Marshal  Col.  Sco.  Fus.  Gds.  Got. 

Chelsea  Hospital 
Woodgate,  Thomas  Capt.  B.N. 

Woodgate,  William  Lieut,  late  25ih  Begt. 
Wrey,  W.  Long  Lieut,  late  Newf.  Corps 
Wright,  Chas.  Jas.  Col.  B.A. 

Wright,  S.  Capt.  late  3rd  Buffs 

Wroughton,  J.  W.  Lt.-Col.  late 

Coldm.  Gds. 
Wyatt,  S.  Captain  h.p.  Boyal  Artillery 

(32.) 
Wylde,  William,  CB.        Gen.  Col.-Commt. 

B.A.  (32.) 

YELVEBTON,  iSftVHastingsB.  KCB.  Bear* 

Adm. 
Yorke,  Philip  James,  FBS.        CoL  late  Sco. 

Fus.  Gds.  (32.) 
Yorke,  Beginald  Bear- Adm. 

Young,  Allen  W.  Lieut.  B.N.B.  (92.) 

Young,  H.  B.  Bear-Adiniral 

Young,  W.  L.  M.  CB.  Superintendent 

of  Stores  (32.) 
Yule,  James  Commr.  B.N.  (82.) 
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HOli^OBAST  MEMBERS. 


Birie-ii4iirB.-«4xonov  Z. 


Hi*  MigestiT  ihe  Enr»  of  the  tttlttihunM. 

His  Aojal  Hig^eM  Printe  Aletaoder  of  fha  KeChttliiidf. 

His  Bc^al  Hignneis  the  Cotint  de  Paris. 


(the  Hon.  Lady  Onj, 

%in,  Smyth. 

Lady  Grey. 

If  ra.  Efferton  Huhbard. 

ICn.  idexander. 

Mrs.  Jackson. 


Lady  Mulcastef . 
Mn.  Somerrille. 
Miss  Mary  Somerrille. 
Miss  Martha  Somenrille. 
Lady  Emily  Ponsonhy. 


I 


ladyCkmitt. 
Lady  l^y]0^. 
Mrs.  Havel. 
MissBooerti. 
Lady  ntnkliii. 


Abel,  F.  A.  Esq.  FBS. 
Addams,  Robert,  Esq. 
Anderson,  John,  Esq.,  C.  E.,  Supnintendent 

of  Machinery,  Boyal  Arsenal,  Woolwich. 
Arrow,  Capt.  Sir  Fred.,  Kt.,  Trinity  House 
Baldock,  William,  Jun.,  Esq. 
Bentham,  George,  Esq.  FJEtS.  LS.  and  HB. 
Bentley,  Richard,  Esq. 
Bourne,  John,  Esq.  Ce. 
Gusher,  E.  Esq. 
Close,  Mark  C.  Captain 
Drummond,  A.  Robert,  Esq. 
Drummond,  Charles,  Esq. 
Drummond,  Gt^orge,  Esq. 
Drummond,  John,  Esq. 
Fairbaim,  W.  Esq.  LLD.,  &c. 
Fergusson,  James,  Esq.  FRAS. 
Filose,  Capt.,  Scindia's  Service 
Gklton,  Fran.,  Esq.  MA.  FRS.  FRGS. 
Gordon,  A.  F.  Esq. 
Gould,  John,  Esq.  FRS.,  &c.  &c. 
Grey,  Bi^ht  Hon.  Sir  George,  JBt  GCB.  MP. 


Hardwick,  Philip,  Esq.  FBS. 

Hayerfield,  Bev.  T.  T.  BD. 

Hope,  Bev,  F.  W. 

Jones,  Owen,  Esq. 

Laird,  John,  Esq.  MP. 

Latham,  John,  Mr. 

BCallet,  B.  Esq.  C£.  FBS.,  &o. 

O'Byme,  W.  B.  Esq.,  Author  of  "  Nsvsl 

Biography" 
Oliphant,  juturenoe,  Esq.  FBGS. 
Sandwith,  Humphr^,  Esq.  CB.  MD.  BCL. 
Sedgwick,  Professor,  FBS.,  &c 
Smyth,  C.   Piaizi,   Esq.,   Astro.  Boy.  ke 

Scotland 
Smyth,  W.  Warrington,  Esq.  FB3. 
Stephens,  Andr.  John,  Esq.  FBS.    Standinj! 

Counsel  to  the  Institution 
Taylor,  G.  L.  Esq.  Architect  of  the  Listitntion 
Tobin,  Geo.  Webb,  Esq. 
Wigram,  CliflTord,  Esq. 
WiUiams,  J.  Esq. 
Wyatt,  James,  Esq. 


CORPS  DIPLOMATIQUE. 

Austria. — Apponyi,  Count,  Ambassador  Extraordinaiy  and  Plenipotentiary. 
Bavaria. — Hompesch,  Count,  Ambassador  Extraordinary  and  Minister  Plenipotentiair. 
Belgium. — Beaulicu,  Baron  dc,  Envoy  Extraordioary  and  Minister  Plenipotentiary. 
B.  M.  de  Fosselacrt,  Counsellor. 
Yan  dc  Velde,  A.  M.,  First  Secretary. 
Brazils. — Areas,  Almeida,  Chev.  de.  Envoy  Extraordinary  and  Minister  Plenipotentiarj. 
Denmark. — Bulow,  dc,  F.,  General,  Envoy  Extraordinary  and  Minister  Pleni3M>tentiarv. 
France. — Yalette,  de  la,  Marquis,  Ambassador  Extraordinary  and  Pl^potentiary. 
Tonnerre,  Viscount  Clermont  dc.  Attache. 
l)umas-Vence,  Captain,  Naval  Attach^. 
Corbin,  C,  Commandant,  Military  Attach^. 
Italy. — Cadorna,  Cavaliero  Carlo,  Envoy  Extraordinary  and  Minister  Plenipotentiary. 

MaiJ'ei,  Count,  First  Secretary. 
Prussia  and  Sorth  German  Confederation. — Bemstorff,  Count  Von,  Ambassador  Extraordi- 
nary and  Minister  Plenipotentiary. 
Bussia.  — Brunnow,  Baron  dc,  Ambassador  Extraordinary  and  Minister  Plenipotentiary. 
Spain. — Villanueva,    Don    Manuel   Rauces    y,    Ambassador  Extraordinary  and  Ministc 

Plciiipotentiarj-. 
Sweden  and  Nonicay. — Hochschild,    Baron    Carl,    Envoy    Extraordinary    and   Miniit^r 

^ritey.— M\i8MrusPac\\a,  TBl.  Y..,  Vm\>«A%«AoT"S.7L\:t^t^'K«^  vxi^Plenipotentiary. 
United   Siatet   of  America.— ^oWft^ ,  'fi.avi.  ioXvci  "UiCwiT^^  ^x«^-^  ^^a^aews^ssoaf^  td 
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rOBfiiaX  OFFIOBBS. 


Bode,  Baron  de,  Major-Q«ii.,  Imp.  Buss.  Ser. 
Cecille,  Admiral,  French  Navy. 
Da  Cunha,  C.  P.  Capt.,  Port.  NaTj. 
Graham,  J.  D.  Major,  U.S.  Topograph.  Eng. 
Lampo,  A.  CaTaliere,  Capt  Italian  Nayj. 
Maury,  Capt.  late  United  Statee  Nary. 
Pirdie,  Co&nel,  the  Baron  de,  French  Army. 


TchitchagoflT,  Admiral,  Imp.  Bmnaa  Navy. 

Todleben,  Lieut-Qeneral  K.  de  Imp.  Bus- 
nan  Serrioe. 

Usedom,  Baron  Yon. 

Wright,  Lieut.-Col.  Commanding  6th  Pmi- 
Bian  Dragoons. 


COBBESPOin)INa  MEMBEBS. 

NoTitzW,  K.  de,  Maior^General,  Aide-de-Camp  to  H.M.  the  Emperor,  Agent  Militaire  de 

Bniei^  k  Londres. 
Bonnerie.  F.  Lieut.,  Nonre^an  Boyal  Ghuurd. 
Ekeloff,  T.  A.  Lieut.  Boyal  Swedish  Nary. 


I 


I 
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Officers  wishing  to  beoome  Hembers  of  tbe  Royal  United  Senice 
Instttatlon  can  copy  one  of  the  subjoined  Forms,  and  inclose  the  wfj 
to  the  Secretary:— 

FOBM    FOB    BECOKISra   AN    ANNUAL    SUBSCBIBEB. 

187 

It  is  my  desire  to  become  a  Member  of  the  Royal  United  Service 
Institution ;    and  I  hereby  request  and  authorise  my  Agents  [or 

Bankers],  Messrs. ,  to  pay  my 

Entrance  Fee  and  Annual  Subscription  now,  and  as  it  becomes  due  on 
the  1st  January  in  each  year,  to  the  Secretary  of  the  Institution. 

Signature. 

^Qualification 

for  Membership. 


FOBH    FOB    BECOMING    A    LiFB    SuBSCBIBEB. 

It  is  my  desire  to  become  a  Life  Member  of  the  Royal  United 
Service  Institution ;  and  I  hereby  authorise  my  Agents  [or  Bankers], 

Messrs. ,  to  pay  my  Entrance  Fee 

and  Life  Subscription  to  the  Secretary  of  the  Institution. 

Signature. 

QualificatioD 

for  Membership. 


Entrance  Fee— One  Pound. 

Annual  Subscription — One  Pound,  which  entitles  a  Member  to 
receive  the  Journal ;  or  Ten  Shillings  without  the  Journal. 

Life  Subscription  Ten  Pounds  (including  Entrance  Fee),  whicli 
entitles  a  Member  to  receive  the  Journal,  or  Six  Pounds  (in  additiou 
to  tbe  Entrance  Fee)  without  the  Journal. 


/  ffive  and  bequeath  unto   The   Royal   United    Serhce 

Institution,  situated  in   WMteliall    Yard^  London^   the  sum  of 

to  be  applied  in  and  towards  carryitig  on  tlie  designs  of  the  said 
fnstitutionj  siich  Legacy  to  be  paid  out  of  such  part  of  my  personal 
Estate  not  specijlcallx)  bequeatfc^d  as  the  law  permits  to  be  apyro- 
priated  by  Will  to  ClvarUable  Purpo^w. 


Repbced  with  Comm  w}?!  MIcmfbrm 

1993 


•'.'< 


